Rare Metal-bearing Deposits in British Columbia with Selected Examples

G.J. Simandl!'?, E.A. Prussin’, K. Hancock' and S. Meredith-Jones'

Suggested Reference:
Simandl, G.J., Prussin, E.A., Hankock, K. and Meredith-

British

University Geofile 2012-02

Columbia ) ] Jones, S. (2012): Rare metal-bearing deposits in British ~ British Columbia Ministry of Energy and Mines, Victoria, BC Natural Resources
Of VlCtO ria Columbia with Selected Examples, BC Ministry of ‘University of Victoria, School of Earth and Ocean Sciences, Victoria, BC * (R:)anada ” 5 g
Ministry of Energy and Mines Energy Mines, BC Geological Survey, Geofile 2012-02. Cgﬁzzl;rces naturetles Ore System S S conn®

BaCkgrou nd Information PegmatitelGranite 1;40°W 138° W 136° W 134° W 132° W 130° W 128° W 126° W 129° W 61° N 122° W 120° W 118° W 116° W 114° W 112° W 110° W > Blue Rlver Ta-N b-bearlng Carbonatltes Ice-Rlver Peralkallne Complex

The term “rare metal” (RM) refers to uncommon, nonferrous metals Granitic pegmatites are major sources of Ta, Li, Rb, Cs, Be, Sn and industrial 2 3 . . . . . . . . .
derived from geographically restricted areas. The expression “Specialty metal” minerals (Sinclair, 1996). These pegmatites are derived from a granitic source to z A number of strongly deformeC_l carbonatlte_s, including the Fir, Upper Fir and Ve_rlty deposits, are The Ice River property is located 45
IS used Interchangeably Wlth urare metaln_ ExampleS Of RMS InC|Ude: tantalum WhICh they are related. Chemlcal evolutlon through a Ll_rlch pegmatite group IS g LEGEND e e c e xa m p es |Ocated North Of KamloopsiapprOXImately 10 k||0metres north Ofthe town Of Blue Rlver and known tO kmE Of GOIden, B.C. It IS accessed by
(Ta), niobium (Nb), zirconium (Zr), hafnium (Hf), lithium (Li), beryllium (Be), reflected by enrichment in volatiles, increased fractionation and increased complexity ” e TS TERRTORES contain tantalum (Ta) and niobium (Nb). The Hodgie Zone deposit also contains vermiculite and is helicopter; however, a Forest Service road
gallium (Ga), germanium (Ge), and rare earth elements (REE). According to in the zoning of individual pegmatites. The complexity of pegmatite zoning increases ¢ e e YUKON QUATERNARY believed to contain REE mll_nerallzatlo_n at depth. According to the Commerce Resources Corp. website, does reach within 5km of the property
IUPAC (IR-3.6.2, March 2004), REEs includes yttrium (Y), scandium (Sc) and with distance from the granitic source (Trueman and Cerny, 1982; London, 2008). The AN Unconsolidated glacil, fuvil the Upper Fir deposit contains an Indicated Resource of 36.35 million tonnes containing 195 ppm Ta,O; boundary. The Ice River Complex is the
the lanthanide series elements: La, Ce, Pr, Nd, Pm, Sm, Eu, Gd, Tb, Dy, Ho, Er, |deallzet_ti_i S_ectiuence re|f|e<clitlﬂg thet(_:the_mlcalfei\l/olution of a granite through primitive Nl 58 23 e AU . =0 altvial Geposis and 1,700 ppm Nb,O. and an Inferred Resource of 6.40 million tonnes containing 199 ppm Ta,O, and best known (if not only) peralkalkaline
ill_;naiv{/bra?rgd(ll—_llléléEE)E(I:Ea?éS(;iig?erLsFéjlg)lgglliﬂ?:FulclnéoYthSeclI?_gt rgree igl_rRNECIiE)Sarrrlid itEi:Je pegmatite into an evolved pegmatite is as follows: . ‘\ o 15 ¥ t.\ Sous s o ; R B B 1,890 ppm Nb,O.. A total of 183 drill holes completed between 2005 and 2009 were used to develop the complex in British Columbia. Its geology is

. ) y ’ ) ' ) ’ . . . . . "‘.\ y \: v Yo K s 4 \"r 2 1 L8 -\'"‘ \ z - . . . ; . : .
and Gd and HREE include Tb, Dy, Ho, Er, Tm, Yb and Lu. Promethium (Pm) granite > barren (ceramic) pegmatite > Be pegmatite > Be, Nb, Ta pegmatite N\ \ Y ) & Ami;@ ZodaN "‘3:%9\; i SFTD[MENTARY #OCKS V(,)LCANIC R_OCI? IN_TRUS,@ l_mCKS . M,ETAMOI?PH[_C HOCKE TLTRANIRHICROEI® 2 Aley Carbonatite mineral resource, this estimate, according to a NI-43-101 tec_hnlcal rePO” pr_oduced by Albert Chong and descrlbe(_j by Currie (1976) and Peterson
does not occur in nature and therefore is not covered bv our studv. Germanium Li, Be, Ta, Nb pegmatite S Li, Cs, Be, Ta, Nb pegmatite. N\ \ l! y N \. (. 38 220,1¢ ] Mamlyshale,szindstone,sﬂtstone, Mamlybeisalt,andemte,daclte Mainly granite, diorite and granodiorite. Mamlyslate,schlst,g'nclfamarble, Includes pyroxenite, dunite, serpentinite Z . - - . - Tomasz Postolski (2011), IS available at and CUI’I’Ie (1994) Most of the C0mp|eX IS
- : y O y Z ! -' > “ WOk g - \ conglomerste, fmesione wnd dolostone. mdshyolie Erocnsions and mphibolie 2 Taseko Mine Ltd.’s Aley Niobium Project is located i located with ks; h
(Ge), gallium (Ga) and vanadium (V) have also been classified as RMs, but | o | | | % i AT ¢ V2 SO 40 " - S AleY . ) COG % Tonmes | Grade % hitp:/fwww.commerceresources.com/i/pdi/NI43-101Report- ocated Within parks, nNowevet, one area
they are excluded from this study because they are not covered under the World-class pegmatites containing economic concentrations of Ta and/or Li are o ~ \NSE Ny, N 140 km north of Mackenzie. Aley has an inferred : BlueRiver.pdf. outside of park boundaries is being
mandate of the Specialty Metals component of the TGI-4 program. rather uncommon, due in part to their large size. Information regarding pegmatite- 15:4 AR RE W TERTIARY LATE TERTIARY TO QUATERNARY MIDDLE TO LATE TERTIARY caNoZOIC VARIOUS AGES resource of 159 million tonnes grading 0.43% Nb,O Nb,Os 000's Nb,Os explored by Eagle Plains Resources Ltd.

RM mining is of minor importance relative to Cu, Ni, or Fe mining in terms /granite-related or other known Be occurrences in BC is compiled by Legun (2004, Yoo N 3 55 g7 Lo PaRe S T 133 N, based on Taseko's 2010 drilling program in combination 0.1 187.743 0.39 for Nb, REEs, industrial minerals and base
of value and tonnage. However, high technology industries cannot operate ﬁOOS). lVlOStIIOf the BC Be occurrences correspond to small aquamarine showings; e 2 Cgi (‘:ﬁ’\ N b AN, E e crotse Ay S R eACHOUS o ALY meRray g with the historical drill data. The in-pit inferred mineral 015 77 151 0.41 metals. According to Wallace and Brown
effectively without RMs. Although other materials can be substituted for several owever, Hellroaring Creek prospect was explored with Be production in mind. G L "~ g z.r.«-‘-;-g,xt& R resource for the Central Zone of the Aley Deposit is : 2 : (2009), at least one in-situ sample exceeds
RMs, they are either more expensive or less effective. RMs are critical for BTy - | ‘@5 2N S 7 N\, et 5 summarized in the table to the right for a range of cutoff 0.2 158,892 0.43 26000 ppm of total REEs, with 24
development of “green” technologies and for the reduction of greenhouse gas Skarn Ny NN & Q S AN T s i 0 i '

.- . . . - _ _ N = 5 . % XA NN UPPER CRETACEQUS CRETACEOUS EARLY CRETACEOUS PALEOZOIC grades with the base case of 0.2 % Nb205 in boldface. 0.25 146,437 0.45 Samples over 5.6 km returning greater
emissions (eg. high power magnets for hybrid car drives, Li for energy storage). Skarns are contact metamorphic or metasomatic zones formed by mass and : \ ~ NS ; A\ - : : : i
- : - - . ! P ! ) ! y : % ). i e AL s 18NSR Drilling on the property continued in 2011. than 3000 ppm total REE. The highest Nb
Table 1 describes the prices, uses and market information for selected RMs. chemical transfer between igneous rocks and adjacent lithologies. They consist of < s ...\; v R 0.3 127,481 0.47 assay is 3923 ppm Nb and thirty-four
: : - i inoli : - : \ AL St 8 AN TR )
Table 1: The size of the market. uses and prices of selected rare metals pyroxene, garnet, idocrase, wollastonite, actinolite, magnetite, hematite and epidote. \ v 1 v g AN AN LOWER CRETAGEOUS TURASSIC MIDDLE T LATE JURASSIC PROTEROZOIC TO PALEGZOLC _ - cut-off ar :
USGs, 2010, Industrial Minerals - September 2010: Industry contacts), They are important sources of Au, base metals, Fe, W and a variety of industrial \ NS PRG: 55 R%. NN Reference: | COG: cut-off grade samples over 5.6 kilometeres have
) 3 P ) ry _ . . Yy \ 7 R AR http:// tasek /tko/Al returned greater than 600 ppm Nb. The
. — : . . minerals. Several of the skarn deposits contain notable concentrations of REE or Be. \ f\ . T S e \)"\%R: 25 p:/lwww.tasekomines.com/tko/Aley.asp t g I _ 'ptpd 'tri
Rare Metal Ann“éltli’;loa(i:cnon R:’g;‘;sﬁl:ltl:gsv:i::::ice Magloﬁfl‘:gi';:mg Main Uses Be-bearlng skarns typlca”y have a W- or Sn'aﬁlmty although some of them are \‘-‘_ e Gl \ .\:_‘.15\.'{‘ o N\ JURASSIC TRIASSIC TRIASSIC TO EARLY JURASSIC LATE PROTEROZOIC rSTi]:i(,) Osn ainozrgc?i I(i?ll;: (;Ssaz?]?t(gaaﬁ d XV;rb onatite
otherwise) classified as Zn-Pb or Mo skarns by Ray and Webster (1997). \ S Iskut \-.};' s dvk 4 d related hy K
\ /4 H [
\ g ¢ "L & ykes and related host rock.
Placer/Paleoplacer Table 2: Map deposits, organized by deposit type and then alphabetically by name. \ e >0 - - ALEOZOL ALEOZOLC ARLY O MIDDLE PROTEROZOLC Bronwyn Wallace on a carbonatite outcrop, Ice-
Nb 62 000 tonnes of Nb | Ferroniobium Brazil (9%) Steel industry (76%, ferroniobium); Placers and pa|e0p|acers are Significant \¢ - “:‘\'\- -9 \ River area
content (65% Nb): $37-39/kg | Canada (7%) ’tg{{;ipg‘j'g;’r”;::g;g applications sources of precious metals (Au, Pt and Pd), LABEL NAME DEPOSIT TYPE STATUS PRIMARY COMMODITY SECONDARY COMMODITY MINFILE \ ! ......_':':. \‘\
T d T t REE d 1 Aeg (Mud Lake) Carbonatite/Syenite SHOW Nb REE, Phosphate, Sr, U, Zr 083D 037 \ \ Wy Mo
zircon, Ti oxides, Ta, monazite ( ) an _ _ > | . Ref :
Ta 670 tonnes Of Ta Tantaiite concentrate: Historica"y Ta Capacitors (60% of totai use) are gemstones 440 known placer/paleoplacers are 2 Aley CarbonatttelSyen!te DEPR Nb 094B 027 {f i‘ 3 % g - .\ b UPPER PALEOZOIC PROTEROZOIC PROTEROZOIC AGE UNKNOWN e erences-
content $110/1b Australia and essential for automotive electronics, Lo 7 : , - 3 Aley Dykes Carbonatite/Syenite SHOW  REE 094B 028 ~ ; k! A \ : Currie, K.L. (1976): The Alkaline Rocks of Canada; Geological Survey of Canada, Department of
Tazos: $220_230/kg Canada, recentiy pagers, personai Computers’ and known In BC They are CIaSSIerd elthel’ a.S marlne 4 Bone Creek CarbonatiteISyenite SHOW Nb REE, Phosphate, U 083D 036 " T \-\'\ " \. E’nergy MlneS and Petl’Oleum Resources Buiietin 239 pp 97 101 ’
Brazil, Rwanda, table teleph tc. ' icial' i i 5 Carbo Carbonatite/Syenite SHOW REE Phosphate, Nb 093J 014 L = AL N R TR AN A ! . T ' S ) .
Brazil, Rwanda portable telephones etc or 'surficial' placers. Marine placer deposits are o — Carbonatita/Syenite DEPR  Nb, Ta Phosphate 083D 035 S ) . V4 Y RN T %\ LOWER PALEOZOIC AGE UNKNOWN Main bulk sample area. Upper Fir Ta. : - - Peterson, T.D., and Currie, K.L. (1994): The Ice River Complex, British Columbia; Current Research -
g located along the west coast of BC and are . . ! a_ y 4 \ . . P , UPP Nb-Ta-bearing pyrochlore group mineral, Upper Fir
] - ) / . 7 Hodgie _ Carbonatite/Syenite PROS  Vermiculite REE 083D 046 \ ¥ » \Y \ A ‘.‘?’\ > R Ui N & carbonatite . ’ Geological Survey of Canada, Report: 1994-A, pp.185-192.
Zr Zircon or baddeleite | Zircon conc: FOB Australia, South Zircon: ceramics, foundry, opacifier, reported to contain a variety of minerals mCIUdmg 8 Howard Creek Carbonatite Carbonatite/Syenite SHOW  Sr _ Phosphate, Ta, REE, Nb 083D 043 "B 3 NS \ . \. ALEY, CARBONATITE ' carbonatite. : ' ' '
(industrial mineral): | Australia $830-980/ Africa, China, and refractory products AU. ilmenite. rutile. cassiterite. PGESs. zircon 9 Howard Creek Syenite ~ Carbonatite/Syenite SHOW  Nepheline syenite Nb, Ta 083D 023 N B 4 AN N "N \f 3% ™ ‘°\\\\ S a Wallacg, B. and Brown, J. (2009): Geological and GeOCheml-CaI and Geophysical Report on the Ice
1.1 - 1.3 million tonne: Ukraine, Indonesia ma’gn etite g emstdn es, garn ef mon a’zite an d i? Eechika Yttcr;ium garbonatiteigyenite gRgs Y REE, Phosphate, Fluorite, Pb, Mo, Th 094L 017 S ,t w0, . N o . ' \,\ 131 }(‘ \ \:“ UPPER PROTEROZOIC River Property; Waterloo Resources Ltd. and Eagle Plains Resources Ltd., British Columbia
‘o : . . fantione , ) ) empriere Carbonatite arbonatite/Syenite HOW Nb REE, Phosphate, U 083D 028 pL ~ " \ ’ N AN CEY 1Y y Tall i
Clsed 00, moneeine, | adBrezl | 2 petk fonereshe SIS arious industrial minerals (Levson, 1995a). A Cononeye  OEo% & it NG S AT Ministry of Energy and Mines, Assessment Report 31277, 183 pages.
$4400-5200/tonne combustion control, flue gas RM-bearing surficial placers are found in SE ; : e R e o ~ AN R W2/ % \ SYMBOLS STATUS DEPOSIT TYPES Riddle C k Sr-Ba-F-REE
Zr metal $50-100/kg monitoring, condenser ceramics; BC. near areas of alkaline igneous activity and are 14 Mt. Gr_ace Carbonatite CarbonatiteISyenite SHOW REE, Nb 082M 252 e \\E‘ 3 Tk b \ \ 3 MIDDLE PROTEROZOIC I e ree r- a- -
cubic zirconia ) _ 15 Paradise Carbonatite/Syenite SHOW Nb Ta, Phosphate 083D 006 1\ & Meziadin Junction \i \ gLy 3
characterized by a Nb, U, Th, + REE, + Ta, + Zr 16 Paradise Syenite Carbonatite/Syenite SHOW  Nepheline syenite Sodalite, REE, U 083D 022 \ 103 W m& Woyooy\ - S s : - - . -
Be 200 tores of Be Beryllium-copper Contained Be: USA | Computer and telecommunications assemblage M%)St heavy minerals associated 17 Peny River Carbonatite  Carbonatite/Syenite SHOW  REE, Nb 082M 253 5 \, ;3'\ |\.§'\ % ﬁ‘%‘. (A /A Peralkaline Itrusion-Relted Sr-Ba-F-REE mineralization within the Marron Formation outcrops 16 km SW of Summerland. The Recent BCGS pUbllcatlonS on SpQClaIty Metal-bearlng
content master alloy: $120/ Ib | (176 tonnes), China | (> 50%), also: aerospace / defence - ge. . y - 18  Rar4 Carbonatite/Syenite SHOW  REE Fluorite 094L 009 / \ ARG > WS \: ----- Thrust Faults O Past Producer - Riddle Creek erosional remnant contains intercalations of Tertiary lava flows with pyroclastic and .
(20 tonnes). appliances, automotive electronics, with Au are discarded and are not routinely 19 Ren Carbonatite/Syenite SHOW  REE, Nb Mo, Cu, Zn 082M 199 7 P o N % B b : - : - : De pOSItS
Mozambine (L | muiioal and industial xray analysed for REE, Nb or Ta, and some of them 20  RockCanyonCreek  Carbonatite/Syenite PROS  Fluorite, REE Th, Ag, Au 082JSW018 \ & -~ N q\.\%;‘\\\ e O Carbonatite/Syenite " _ _ o N _ sedimentary rocks. The Marron Formation consists of an assemblage of alkaline volcanic rocks that may
tonne). Also: equipment mav contain RM-bearina minerals 21 Three Valley Gap Carbonatite/Syenite SHOW  REE 082LNE026 { Y - 44,061,683 W& W N N Fault ® Producer Deformed magmatic layering within dolomitic carbonatite. be cogenetic with Coryell intrusions (Church, 1970; Currie, 1976).
Kazakhstan and y g b 22 Up[?er Fir CarbonatitelSyenite DEPR Nb, Ta Phosphate 083D 035 \\ ‘ 12 j-i ’Q;\ \‘\\\t“\m : q.\\ .\‘\ ) ) Dark rusty Iayers are Nb_rlch Main Zone Aley Carbonatlte . . . .
i Sedimentary Phosphate —— i —— - — B SRR M | C Cwomonsme oo L] e | | | Fajber R. and Simand G.J., (2011): Evaluation of Rare Earth Element-Enriched Sedimentary
not available) = f RrEyEf  eohat ks 100k AL . Carbonatite/Syenite SEEREMNEEE P e y - &\ 74 "\i NGRS “33{1-\ "~ Phosphate Deposits Using Portable X-ray Fluorescence (XRF) Instruments; British
REE 139 000 tonnes of Bastnaesite concentrate: | China Catalytic converters, permanent place Cejlcj:(rjl\l’igr%/hg 1960'Srgrl’?dp7(;?§ er)a(' eFir?I%nS;j 83 gg ﬁi‘:z;’"gr:::e i:g::ii::igi::i:: g:gw g: gggi\:ﬂN\i\?z‘lw ’.i'. : Kitwanga 2 /] 3 \! "'\ \‘\s': t‘\ ""'\\_‘I‘_« e Road - ropect \/ Placer/Paleoplacer Columbia Ministry of Energy and Mines; Geological Field Work 2011, Paper 2012-01,
0 0 : . i p - e 4, . -, Tumbler. Ridge ospec
(F\l’rlfél)ug?rri;e\n(t) E?Jr/grl)za;g.eZdS’/I(éI.F é?ﬁé&é’f.éﬁﬁa' Liggtifésarigcr?%?ﬁmehi);ggrgliigr Kemira Oy). Methods for REE recovery during 28  Bearcub Pegmatite/Granite DEPR  Feldspar U, Th, REE 082LSE015 /" 100/ - 3 N , '\ E\‘:\\ :%,.\ Nt *"\ Teefield O Skarn Drilli t the Main Z Al b tit __page L2, : : : . :
REOs (FOB China; addiitives,'gla_sis-pfc-)li-shing compounds; phosphate fertilizer manufacturing are described gg g:zeslt-la;nmer g:g::ii::ig:::i:: gll-EICP)I\:I{V (B3:mstones Be ggggz‘;zss_,g _’_/' o -'ti.,-). s :-; ‘.‘ ey \:3?,\ s N .\‘ { :E\\:{;: o .4\_=§.~" ~ ® Showing ring a e Maln £Zone, Aley carbonatite. Slmandl, G.J. , Paradls, S. and Fajber, R. (2012) Upwelllng PhOSphate-Dep()Slt Profile
bulksg(g%)' ing; (t:)gtsi_ynsitest;ril;io;es||i1i|€;i?t,e?rfririﬁirs1ents, by Hibashi (1985), and commercial REE 1 T Pegmatite/Granite ST CTRRES SESEREED £ = YH ._;-:4‘ <N ¥ S 3 g N \,,-? o SR \\‘&.8\\6% <] Sedimentary Phosphat % FO7; British Columbia Ministry of Energy and Mines; Geological Fieldwork 2011, Paper
Ce,0,: $22-38/kg; pyrophoric alloys, electronic production from phosphate rock (Hibashi, ibid.) 32 Candy Pegmatite/Granite SHOW Mo W. Pb, Be, Fluorite, Cu 104N 086 : 3 R TNSRER N A\ T o e PO e 2012-01, page 217-
U0, $575-585/kg; thermometers, fbre optics, lasers, The Fernie Formation in southern BC and the 3 Cresoont Pegmatie/ranit SHOW  Nb 0B2FSW2 o X s -5 ) N NS LAKE:\: Ql RS % ° e Simandl, G J’(goging)' Géologie et Importance Economique des Certain T des Git
L2,0,: $20-23/kg; 0xygen sensors, superconductors, x- Whistler Member of the Sulphur Mountain 35 DunnPeak Pegmatite/Granite SHOW Be. e 0go 286 | EvTmancs Prince Ruper b j Houston S el R B N Nﬁ e - o : Elem ' . g 1 e AP ED 2
Nd,O,: $48-49/kg; ray-intensifying screens Formation in northeastern BC are two of the more 38 East Of Afiin Pogmatite/Granits SHOW Bo - - o £ - : - BN ‘s N ;&: : d’Elements des Terres Rares; Québec Exploration 2011; Réesumeés des Conférences et
Pr,0,: $48-49/kg al j mi 37 Family Farm Pegmatite/Granit PAPR M B 094C 034 3 =Y Do Ll A T — i - des Photoprésentations, November 21-25, Resources Naturelles et Faune, Québec
promising geolqglcée(lt ugts in terms (if_ RiEE | 38 Garos Na Pagmatts/Granis S — Bo — GSVMMQ 7 e % Q94 &N \,,\5 ,..\;‘?,;i Wicheeda and Carbo propertles g P , Q ,
Li 25300 t fLi Li carb USA). | A lia and C ; d glass (31%): batteri concentrations In . summaryv ot information 39 Greenland Creek Beryl Pegmatite/Granite SHOW Be 082FNE112 70 Kitimat Fraser Lake | R O ) .. ) ) ) . ’ . . . . .
| e A N e e O el concerning sedimentary phosphaiie deposits in BC | 40 HaveyLake Pegmatite/Granite SHOW Be 104P 122 v - o . RN >1000 an The Wicheeda Property, owned by Spectrum Mining Corporation, is located 80 km NE of Prince Simandl, G.J., Prussin, E. and Brown N. (2011): Specialty (Rare) Metals in British Columbia,
_2:401b. Spodumene | (pegmalites) ((:gg./ti)ng,4%; aluminum production and their REE content is given by Butrenchuk 41 Helroaring Creck | §2322E222§§£22:EZ RS Mica, Silica, Feldspar 0B2FNE110 76 : Pivce George ). = A :‘:"'“i*él_, N George. The "Main Zone" consists of mineralized dolomitic-carbonatite. In some drill holes this Canada; British Columbia Ministry of Energy and Mines, GeoFile 2011-10.
- Chile. Argentina. 1996) as well as by Simandl et al. (2011a, b, c). 43 Laib Creek Pegmatite/Granite SHOW Be 0B2FSE139 HAIDA 197854 "} AN N s carbonatite transitions at depth into a silicocarbonatite (Graf, personal communication; Graf et al., Simandl, G.J.; Fajber, R. and Colin E. Dunn (2011): Biogeochemical Footprint of the Ta-Nb-
’ e y 44 Laura Pegmatite/Granite SHOW REE Th 0930 021 vz s "-\\\\- N ~ ! - - P - - - - - - - T < - D :
| Australia, China, gmati ! ‘ GWAII ¢ G WA N o= 2009). Minor constituents are K-spar, black biotite, corderite, pyrochlore, columbite, magnetite, pyrite, Bearing Carbonatite, Blue River area, British Columbia, Canada; 2011 Goldschmidt
(FOB West Virginia): Portugal and O . 45 Logtung Beryl Pegmatite/Granite SHOW Mo, W 1040 016 b ok a \ 5N k,_\ LN .\, . . . . . ) ; ) )
$700.770/tonne | Zimbabwe ther Deposits 46 Lower Jack Pegmatite/Granite SHOW Be - AN e i &y e X R e ot & limonite, monazite and REE-fluorocarbonates. Four holes drilled in 2008 intersected REE Conference Abstracts, Prague, 07/14-19, 2011, Mineralogical Magazine, page 1877.
(lithium brines) ~ Several deposits, for example Rexspar, 47 Mathew Cr. (Peg1) Pegmatite/Granite SHOW  Be 082FNW273 S % % 7 - WY |y \ SO e, mineralization, starting at their collars (including a 48.64 m interval averaging 1.36% Ce, 1.78% La, Mineralized volcanic breccia, Maroon Formation. Fluorite-rich REE-bearing lapili tuff, Riddle Creek. Simand|, L., Simandl G.J., and Fajber R. (2011): Rare Earth Element Recovery as a by-
t t d fﬂ d U 48 Mathew Cr. (Peg2) Pegmatite/Granite PROS Be Ta 082FNE168 o “ o * =X N
Cs Not available $642/50 grams of Canada Formate brines (high-density, low- ggg’gg’iégtg dewi?r? r% gt%?/gg;nicligg?(z?%roar?ot o 49 Mosonnel Bary Pegmatie/Granit TR | 094D 114 o % N, Ny ety Pacifi Product of Fertilizer Production from Sedimentary Phosphate Deposits — Conceptual
99.8% Cs R i/é:g?izlrtizediiialérlige riiti.gfgndA;?m oy of the above deaosit wpes (Preto, 1078). oG MigZe ountain P:g::tit:IG::it: SHOW _ Mica kyanite, Be 8223322,21 % 3 Quesne 5\-*}\ \té o N i-;-v; A, Ocean Ocean The _Riddle Creek area is known for U mine;ralizaitiori and was also explo_red for gold _(Churc_h, 2007; Evaluation; _2011 Gc_)ldschmidt _Conference Abstracts, Prague, August 14-19, 2011,
at Befrnic L;ke is | atomic cIocII|<s,hGPS satellites, Other occurrences were assigned to r’nore than gg mgﬂ:i Esgtbei? g:g:ziii:igra"iie 2:8& i;oum‘a""e Be 082LNE015 ) \"C,\ St:.:u,_m\ % {;\.‘3._":‘%‘}‘.‘" \\'\ Morrison, 2001); however, Sr-Ba-F-REE mineralization reported by Morrison (2001) is spatially dissociated Abstract, Mineralogical Magazine, page 1878.
transformed into Cs | internet, cell phone transmissions, : - neffranite € s PP R TP s st \}g A from U mineralization (Jerry Blackwell, 2012; personal communication). Fluorite is the main F-bearin Simandl, G. J, Fajber, R. and Dun C. (2011): Biogeochemical Orientation Survey over
formate and rented | aircraft guidance systems and medical one depOSIt type. An example Is the Heff 54 Mount George Pegmatite/Granite SHOW Be 093G 066 HECATE \fw-\, ""'1*4-.,"‘“7 8.9 11 13“1;,5 16.22 \2,3, 5};‘ 2 ! y reE T p. ) ) oL o g Lo J T R S g .. : y
tooilandgas | applications occurrence which has been described both as an 55  Near Ash Mountain Pegmatite/Granite SHOW  Be = STRAIT S e i AN AN A0 I a mineral; however, Ba-, Sr- and REE-bearing minerals remain to be identified. Paragenesis is not Carbonatite-Hosted Ta-Nb deposit, Blue River area, British Columbia; GAC:MAC
ron Oxide Copper Gold (10CG) deposit (Ray and | 2 %y i ——— = s = P& (W established. Meeting, Ottawa, Program with Abstracts, page 204.
_ _ o _ Webster, 2000) and as a skarn (Ray and Webster, 58  Serpentine Pegmatite/Granite SHOW Be 083D 029 S $ 3 by & DS _\., D WL . Simandl, G.J., Fajber, R., Dunn, C.E., Ulry, B., and Dahrouge, J. (2011): Biogeochemical

For example, exploration companies currently maintain over 400 active 99 d he risk of misclassifvi h 59  Slocan2 Pegmatite/Granite SHOW Be 104N 074 o |- “UPPER FIR 5% : : J Yy ) g _ Bl :

e T i o ! 1997). To reduce the risk of misclassifying the o o SHOW  Be N o s o T 8% O SN SN References: Orientation Survey over Ta-Nb, Bearing Carbonatite, Blue River, British Columbia,
REE projects worlawide. these, are grassroots (no dri mg), 135 have above deposits, we grouped them into an “other 61  Ursa Pegmatite/Granite SHOW Ce Th, other REE 0930 041 W N i A 1 (R RN Ot Church, B.N. (2007): Geological and geochemical evaluations of the Riddle Creek Claims, Riddle Creek Osoyoos Canada. British Columbia Ministrv of F ts. Mi d Lands: Geofile 2011-05
limited drilling, 42 are in the advanced exploration stage, 12 are in the pre- t 62 White Creek Pegmatite/Granite SHOW  Be 082FNE159 N b8 655 L TTRINIL R AD ining Divisi iti i i e Y o oo o> O BNy = '

. 9, o P ge, - P category. 63 Wil P o Ganie SHOW Ce Th. other REE 093N 201 % " 62 , - ‘\”‘.._f--’:u-%;:v 3 Mining Division, British Columbia; Geological Survey Branch, Assessment Report 28970. . Simandl, G.J., Fajber, R., Ferri, F. (2011): Rare Earth Element Concentrations in Phosphate
feasibility stage, 9 are at the feasibility stage and 2 operations are under 64  Woolsey Cresk Poamatite/Granite SHOW Be ’ OB2N 078 W, A K _ NG A Morrison, M.S. (2001): Geochemical assessment report on the Vent Claim Group Summerland area, Osoyoos Mining : : : " : . Ryt
construction (Intierra, 2011). High potential exists for recovery of REE as a by- 65  Yollow Crook PegmatitelGranite SHOW Be 082M 168 ” Ao ; \ ‘;’3 X e 8%>? 4 B, X N 1\\\3&\ 3\.‘\3{31{ Division; Gold Commissioner's Office, Vancouver, B.C. ggﬁfggfg f/iiii?;lrj; Igioénn;?gi,fgiig?\zlﬁlg’sNgrég?iiiesféngSSSh Slolimie SETEEE S

- " - 1 1 1 66  Yellow Creek Pegmatite/Granite SHOW  Kyanit Mica, B 083D 007 QUEEN N \ , By 100 Mile House VRl 104 - N WG VAR Y y i : i - i i , ~UJ.
phrOdUthi)f Ulfic’ilnlUfTil3 and/or phosghite fertillzlerzrz)rtl)fucgon._iF_%EIE resources on Metallurglcal Considerations 67  Moaose Creek peralkaline Inirusion-Related DEPR ~ Nb Ti, REE, Th 082N 027 - - ,g%;i ' Ny N o™ 14,17, 1'9-‘1:;"}\' 4}\7.1‘\ ™ 5 ‘g:‘,-~.1 ’ Curr|%elé.cl)_lir(clei?%uigt?naggglne rocks of Canada; Geological Survey of Canada, Department of Energy, Mines and Simand|, G.J., Fajber, R., Grieve, D. (2011): Rare Earth Element Concentrations in
the seafloor have been reviewed (Kato et al., . Brazil is the main source i i 68  Blue Jacket Creek Placer/Paleopl PAPR A Pt, Fe, Ti, Z 103F 026 Ry | ' L ARSI RN, WA ’ ' nhat e e L : .
: : : ( : ) : , Mgtallurgy IS often more 'mport?‘”t thari 69  Bugaboo Plgg:ilP:IzggI:g:i DEPR U Nb, Teu Tia, Trh, Fluorite, Zircon, REE  082KNE075 <4 A ) . 64" ‘§'§‘§“ k Church, B.N. (1970): The geology of the White Lake Basin; Geology, exploration and mining in British Columbia, 1970; Phosphate Deposits, Fernie Formation, Southeastern British Columbia Canada; British
of Nb and Chile, Australia, China, Zimbabwe and Brazil are the main sources of SOUND 3 : / 4 353 4 A RN T geology gy, &Xp g ’ !
e , g , - t " priighai e geological and geotechnical constraints during the ;(1) EuIItS(;vamkp iiaceri'gaieopiacer gﬁcp)iiv Gu I\Nn:gnetite, Fe, Ti, Zr ggch;Ng%i) . Y N P, B 26 ‘t avh I WSS 3 B.C. Department of Mines and Petroleum Resources, p. 396-402. Columbia Ministry of Energy and Mines; Geofile 2011-08.
- - 1 ast uree acer/raleoplacer B 7 rrgre® s ’ ¥ & o W 59, 71 4,7 :rv. ’ 1 : 1
i and Li-compounds. Significant proportions of Ta-bearing concentrates early assessment of RM deposits. 71 EastCrec e ——— SHOW U S ey PACIFIC . - AR . ! B YA AL ] Revestoke 69,71, 74, 7{’;9 p— Simandl, G.J., (2011); Rare Metals; Workshop on Exploration for Rare Metals; Kamloops
originating from unstable regions of Africa are considered 'conflict minerals' and All the universal principles of applied 73 Forster Placer/Paleoplacer SHOW U Nb, REE, Th 082KNE005 e, N ' ' A T = WS % op *«t Exploration Groun. Thursdav. April 7th. 2011. Kamloops Convention Centre: British
this contributed to the reopening of Ta mines in Western countries. mineralogy are valid when assessing REE 74 Malloy Creek Placer/Paleoplacer DEPR  Nb U, Th, Zr, Ce, Y 082KNE008 OCEAN o, TN v TS 98 = S“-\x LR plorat P, Y, AP : : P )
deposits. Generally, REE-bearing carbonates and 75  Mulvehil Placer/Paleoplacer SHOW  Th, REE, Silica 082LNE038 N\, e, R ’ TN, [ £ 21,52,75,99, 108 N vemers AV N _ _ _ ROCk Can on Creek POI meta"ic De OSit Columbia , Workshop notes, 10 pages.
' ’ . ; 76 Oeanda Placer/Paleoplacer PAPR  Au Fe, Ti, Zr 103G 002 \, 3 RN T Aoy & \ Q 106,350 eN AR %] Dolomitic carbonatite, showing crackle breccia texture, y y p Simandl. G.J.. (2011): Rare Earth Elements. Geological Constraints on their Availability and
ﬂ - b 't t d i th ~ Kamloops 95 A 20 . . .o . . . y ’ y g y

‘e - - uoro-carbonates are easy 10 aeal wiin using 77 Trident Cr Placer/Paleoplacer SHOW  Nb U, Th 082M 077 \, ‘ \ : : o b RN Y HE - i i i This deposit, held by Spectrum Mining Corporation, is located 50 km E of Canal Flats. It is a strata- - : i
British Columbia’s (BC) deposrts conventional extraction methods. Examples of 78 Upper Bugaboo Placer/Paleoplacer PAPR U Nb, Th, REE 082KNE023 \, PortHrdy ol s i N y XU i YO Q-“'“} > Wicheeda carbonatite (Main Zone). -POSIL, y op im ining Lorp , : _ - LS dla- their Market; Workshop on Exploration for Rare Metals, Kamloops Exploration Group,

Th : hows the locati d geoloaical setting of operations that rely on fluoro-carbonates (mainly 79" Vowel Creek Placer/Paleoplacer DEPRNb coas b bl 082KKNE007 AN Port MeNeil o A 28 Nakosp \ ' 4 Vi . Lt ) bound fluorite/REE crackle breccia mineralization hosted by mid-Paleozoic carbonates. The mineralization Thursday, April 7th, 2011, Kamloops Convention Centre; British Columbia, Workshop

\ ! 80  Bigh Sedi 0s GS 3 2 Port McNel . o ’ 3 2 ' ford . . . . . ’ ’ ’ ) ’
oI accompanying map shows e locaton and geologicalseing of - QBEfalons el e o foxgearanaies (ran | & e B S R Y Ln A B )
grouped into seven geologicall categories listed and described below Pass (USA) and Byan Obo (China) mines. 82 CabinFast g:gm::zg Phosphate PROS  prosphate e Y 082GSE025 _ _ Y » \.,_"'x,\ q 5 \i'\. i\ i“-!i‘ ; Overgrown trench Main Mineralized veinlets of pyrite, fluorite and REE minerals. Fajber, R., Simandl, G. J., and Dunn, C. (2011): Exploration for Carbonatite-Hosted Nb-Ta
| De"[pOSIIES %)ntlaijmlg%REtE Ph(iis’pililatesh(mi?|nly 84 Ram A Sedimentary Phosphate PROS  Phosphate Y, REE 082GSE063 Abbreviation - Status Description \-\ '\.\. Wh;sﬂﬂ\\:\ Pl 102 ‘} £2 48 ‘ﬁ%jpaa'\")‘:‘i* ;. Zone, Wicheeda Lake area. Twelve Of-the seventeen ho_les dtllled in 2009 Deposits Using Biogeochemical Methods, Blue River area, British Columbia, Canada
1) Carb te/Sveni monazite [(La,Ce,Nd)PO,]) typically have higher 85  Storm Creek Sedimentary Phosphate ~ PROS  Phosphate Y 082GSE061 SHOW  Showing Ocourrences hosting minor in-sitd 4 A \, N X Kelowna Pl A R O A Vg ’ (1213 m) intersected the mineralized zone (abs.): 47th Forum on the Geology of Industrial Minerals, Program with Abstracts and
) arponatite yen|te Th content (envwonmentai constraints in 86 Wapiti Sedimentary Phosphate DEPR Phosphate 0931 008 - lizati ~ Sampbe N R AR \ 27.929.31.34. 47. 57. 59 ! 3 s '6}?@ Y ‘i\ . 0 0 . . . . .

2) Peralkaline Intrusion-Related deVE|Oped CountrieS) Good examples are the o7 2sh Mountain Skarn Snow. W SIES 1040 021 PROS Prospect g::r;zrrarlelrzlselsogi)cumented as containin .\'\ zeballos ¢ Powell River "\ > \ 3 T Nels ! ' . cra"%"a;"k)g ;\ ;‘" 0.13% Pr and 0.28% Nd for a combined -aSS-'aymg 1-2- /% total REE and 3-5% F-O\-/er an . Field Trlps, May oL, 2011’ | Hotel and Conterence Center, Champalgn’ lllinois:

3) Skarn Steenkamskraal mon.azite-apatite-quartz vein o giﬁghﬁgri_takes Skam PROS W Sn, Be 1040 008 ™" mineralization which werrants further- 91\- \ ey &1 D \' 10> I =l e ﬁl}i{éG /’f \'{’3 3 §Q;§i z REE coontent ofé 55%/0 over 48.64 m) indicated strike length of 1200 m, a minimum width el il Sl Sl Bl Reseelen Ll |l sl |

4) Pegmatite/Granite (South Africa) and monazite placer deposits in 9  Daybreak Skarn SHOW  sn F, Be, W 104N 134 exploration. | _ ANCOUVER ‘Courtenay \ "\ M \\}i‘ A o sl i 7 % = & Spectrum conducted a followun drill of 50 m and to a depth exceeding 100 m. It Fajber, R. and Simandl, G. J. (2011): Exploration for Carbonatite-Hosted Nb-Ta Deposits

5) Placer/Paleoplacer Brazi and Austalia (Castor, 1992), e — B — A — e I N I = D, e rogram in 2009 and dilled 15 additiona o R o oo St (o T Ellpedienien et Blls i aies, Bk GHimlii, Garin

6) Sedlmentary Phosphate REE-bearil;lg siticate_s (exeimple: allanite 93 Low Grade Skarn SHOW Be Sn 104P 026 allows a reasonable estimate of the Ay \ e s%o D ;i \\\ / \"J@ Trail-l"/:.,: f_i(lsﬁ;ﬂ,9#»’5\;5”;,.,&‘:—!*? EOiegS 10 of which were drilled into the 2010) REE mmeralS, bastnaeS|te, QOFCGIXIte and Proceedings of the 47th Forum on the GeOIOgy of Industrial Minerals, May 15-17, 2011,

7) Other [(Ca;Ce),(AlLFe” Fe"),(SI0,)(SLO)O(OH)) and a | & Saen S SHOW o oazKNEDT e commogine e PRIy wan e o, B ANTRRECREST S G o o Main mineralized carbonatite around the parisile were reparied DY Hioa A K ong () rIOLE A Solistionee Ce Sty Srigaeln, [vels el St eiaieplen Sy

Carbonatite/Svenite number of exotic minerals associated with 96  Endako Other PROD Mo, Cu, Zn W, Bi, Be 093K 006 - otmo \:"\.‘\:\:\5&@ Neraimo S i:;:‘i':" oanaa | e - OB T e o and Cominco. Follow up studies by Mcleod (1986) Prairie Research Institute (Submitted: approximately 12 pages).

: y : : : . peralkaline intrusion-hosted deE)OSItS such as 97 Gazoo - Southwest Stock  Other SHOW Mo Be 1040 045 PROD Producer Currently producing mine. Occurrences . RN, -t USA nil noles that exienaea It's dri and Sampson et. al. (2001) did not confirm Simandl, G.J. (2010): Rare Metals and their Importance — Potential Impact of the TGI-4

Carbonatites are carbonate-rich, intrusive or extrusive igneous rocks ' : 2% Mn? ' - 98  Heff Other PROS  Fe, Cu, Au REE 092INE096 from which ore containing one or more X N R TR AN ' ' ' ' i : : e L :

g eudialyte [Na,(Ca;Ce),(Fe™";Mn")ZrSi,0,,(OH; Cl),] N ~ proven size considerably. This deposit
consisting of more than 50 percent carbonate minerals (Wolley and Kempe ‘highest ¢ ’ Wraical - 99 = Karen Other SHOW REE Th 082LNE037 commodities is being mined for commercial ~ R A NG TRRN : - o gorceixite or bastnasite but reported synchysite Initiative; in: International Workshop on the Geology of Rare Metals, Simandl, G.J. and
Cy ana Pe, represent the highest degree of metallurgical 100 Massa Other PROS Mo Cu, Be - gain or benefit, This does not include large . S SDmen ) remains open in all directions. and aovazite. One sample from vein-tvpe : .
1989). However, some of these rocks may be carbothermal in origin. They difficulty. There is currently no commercial 101 Northeast Other SHOW  Zn, Pb Fe 104N 074 bulk samples for testing purposes. N8 e 2 el 5 Metallurgical work is in progress 1d goyazite. P yP Lefebure, D.V., Editors, Extended Abstracts Volume, November 9-10, 2010 Victoria,
form plugs, dikes, sills and breccia zones and are associated with fenitization i it - 102 Ottawa Mine Other PAPR  Ag, Pb, Zn Au, Cu, Be 0B2FN W155 '~ A NSRS PR ¢ ' mineralization assayed 201 g/t Ag and 0.8 g/t Au Canada British Columbia Geological Survey, Open File 2010-10, pages 1-2.
- . - : - PrOdUCt'On of REE from silicates; however, recent 103  Red Mountain Other DEPR  Au, Ag Zn, Pb, Cu, Be 103P 086 - Y A\S . . Graf. ibid.). B d th ist f fl i g Y, &P ,» Pag
(Na, K, Fe alteration) and syenites. Carbonatites contain economic industry press releases suggest that over the last 104  Rexspar Other DEPR U Th, Fluorite, REE, Pb, Zn, Mo, Cu, W 082M 021 ov— Rithn, B BERvicioria lofetres 0 i i i i S (Graf, ibid.). Based on the coexistence of fluorite Simandl, G.J. (2010): Geological Constraints on Rare Earth Element Resources and their
concentrations of Nb (+ Ta) and LREEs. They may contain Fe, Sr, Mo, Cu, U ianifi : 105  Riddle (Vent Oth SHOW REE F, Sr, B 0B2ENWO71 PAPR Past  Past producing mine. Occurrences that are o . with REE's, this deposit is believed to be . : S -
- _ - 1ney may cc e, oI, Vo, LU, U, few years significant progress has been achieved. 18Rl e (Vent) hey SHOWESRE T TR Producer not currently being mined and have SRy S/ N P Availability — A Non Partisan View; in: International Workshop on the Geology of Rare
Th, Ca- and Mg-carbonates, fluorite, barite, vermiculite, apatite (phosphate) Recovery of REE as a by-product of phosphate ide er , Th, REE, V, Mo recorded production in the past. Thisdoes | L e 12 000000 REE-fluorite crackle b ia in dolost tri carbonatite related (Pell and Hora, 1987). : -
. g . P e _ [ | 107  Storie Other DEPR Mo Be 104P 069 o lude bulk samoles for teatin 200000 The Carb tv is located on th uorite crackle breccia in dolostone matrix. ! Metals, Simandl, G.J. and Lefebure, D.V., Editors, Extended Abstracts Volume,
and others (Mariano, 1989a,b; Richardson and Birkett, 1996a,b; Birkett and fertil d dd | fertil | : : not include bulk samples for testing BC Albers Equal Area Conic Projection € Larbo property Is locatea on the L iy : : :
] 1~ ertilizer does a Comp eXIty to tertilizer p ant 108 Three G'S Other SHOW REE Graphite, other REE 082LNED18 pUrposes . . November 9_10 2010 Victoria Canada British Coiumbia Geoio icai Surve O en Fiie
S|mand|, 1999) circuits but should not interfere with production_ : Basemap inodiﬂed from Cui and Erdmer (2009) same trend as Wicheeda and is Operated Ref 2010.10 ’7 3 ! g y’ p
: . Similarly, HREE recovery from uranium ores is a o Reteed Desin et G0 by Canadian International Minerals Inc. ererences: . - - ~+, Pages 7-o.
Kiﬁrialkaltlne Intrus'ﬁn-Rtel.atgdb thei tent of feld thoid relatively well established procedure pI'EViOUS|y 136° W 134° W 13° W 130° W 128° W 126° W 124° W 1220w 1200 W 118° W 116° W 114°W Latest dr|”|ng results from this property Hora’BZCDI\/irl’]]ijs':Ei\;vgpgi]ZrZ;I\Sl:i-nge856)ar']a(\jnI?)rerl[?é?:jrrza;{eesegatrteeslegggigg(régllzlz|Ieri(i:\i/]\/?)rlie]_e9p85pu;gi?e?nldggcgr:i_d);)a(_:glzsmzsz’il Simandl, G.J. (2010) Rare Metals and their Importance — Potential Impact of the TGI-4
aline Intrusions are characterized oy their content ot feldspatnolds, used in Canada. are available on the company website: i - - i o ’ ’ ! o ) Initiative; in: International Workshop on the Geology of Rare Metals, Simandl, G.J. and
alkali amphiboles and pyroxenes (Sgrensen, 1986). Peralkaline intrusions are Principal Nb ore minerals are pvrochlore : : : . : _ o . : - ' Pale-pink to white REE-bearing fluorocabonate veining, 242. | | o | o i . ! )
described as agpaitic if their agpaitic index ((Na + K) / Al) is greater than unity ((Ca,Na)z(lglb,Ta,Ti)ZOG(OH,F)), ferrg)c/:olumbite coIur-rqggtr;r?tlanl’itgc(?lr:]grrhi/llﬁt)al(lkl/blql]'g)oga'n%ngo%%eTrgI?)e)raizsoﬁjrr%Ig?igtz(iiiii i\(/li(iim)ig)bg@i%bﬁ%o/% T\?vz%)’inite Summary Aknowiedgements i]et;%g;m;vs\./v.’ggglngmgfzf%ig;glm/S/NeWSRe Carbo claim. Mcleod, J.(1986): Microscopic examination of Rock Canyon Creek Mineralization, Cominco Internal Report, 10 pages. Lefebéijre, I_Djvii Editoer’_EXtenijeC! Abstracts Volume, .November 9-10, 2010 Victoria,
(Salvi and Williams-Jones, 2004). They are characterized by the presence of (Fe*’Nb,O,) and fersmite (Mn,(Sn>Ta, Ti,Fe),(Ta>Nb), 0,,), microlite (Ta-rich mineral of the pyrochlore group) and striverite iSima%dI More than 100 RM occurrences are reported in BC. This compilation may serve as a starting point for The original electronic version of the geological base map used for this compilation was provided by -asp ARepPOrti= Pell, J. And Hora, Z.D. (1987): Geology of the Rock Canyon Creek tluorite/rare earth element showing, Southern  Ceneee Eiisn Sellimide Ceelogieel Slivey, Open Fie 200010, pRres -2 .
aegirine, arfvedsqriite,henlgm?tlte, etc. Like carbkonatltes, peralkaline ((Ca,Ce,Na)(Nb,Ta,Ti),(O,0H,F),). In Russia, Nbis 5002, Columbite-tantalite minerals are the most widespread of Ta-Nb minerals: in some occurrences they those considering RM exploration programs in BC. There is uncertainty in the classification of some Pat Desjardins and was created by Yao Cui and Philip Erdmer (2009). Nick Brown contributed significantly ng';yl'v';;g”ég'gzéBz-giM'”'Stry of Energy, Mines and Petroleum Resoures, Geological Fieldwork 1986, Paper Simandl, G.J. (2010): Geological Constraints on Rare Earth Element Resources and their
intrusions, especially those of agpaitic type, are known to contain large : ' ; e : : - ’ : occurrences due to the scarcity of available information or the unusual nature of particular occurrences. The  to the original Specialty Metals database. . o290 oD Availability-A Canadian Perspective; in: Proceedings of the 21st Canadian Conference
quantities of RMs, though the o_?epminerﬁl)ogy and chemistry differ siggnifice}ntly ?('é%fﬁg%g{ig{ﬁ&gsénte isrtirie Iriggiﬁ)cnesdig)élfri?nrgiiez g(; ?'Cg?mghéqf&r&%'on regarding traditional Ta/Nb resources and ore-dressing economic significance of man;)/ of these occurrences is poorly known because thg size, shape, depth, grade, ° P d gf ffegenf ens. 8. and Morrison. M. (2009): The Wicheeda Carbonatite-Svenite Breccia Intrusive Complex Hosted Pighin, D.L. (2010): 2009 Assessment report event 4409574 and 4409622 Rock Canyon property, diamond drilling, on Marke%/s for Industrial Mingrals, Vancouver, BC,gOctober 19-20, 2010, 12 pages.
fr%m carbonatites. Peralkaline intrusion-associated deposits chiefly contain Zr, P y ' composition and orientation are not well defined. Based on currently available information, carbonatite- References o e bgposit-o Mimarals é(outh %bogeEalsCt Egoénaa; S e s Abetracts ek TS \{\(l)kgtgazg/SerArea-NW of Elkford, B.C.; British Columbia Ministry of Energy and Mines, Assessment Report 31435, Simandl, G.J. and Lefebure, D.V. (Eds.) (2010): Abstracts of International Workshop
Nb, Ta, Y, HREE, Th, and Be (Richardson ' : : ite- ' iSi i ' ' ' i ' i ; » VIINE y B _ Nes, Abstracts. : ’ ’ T g :
are contained in Zr-Ti mineral(s such as euSg?y?éii%eﬁgslegggg%siig?esgrglseerii?nts /syenite-related deposits are the most promising for the recovery of RMs, especially Nb and REE. Geoggtgri?nn;ﬁc?i%Sgsg\i:lk():lct:ecdawnh the left portion of this poster are available from the first author at Lane, B. (2009): Diamond drilling report on the Wicheeda Property, Cariboo Mining Division, British Samson, .M., Kerr, 1.D. and Graf, C. (2001): The Rock Canyon Creek fluorite-REE Deposit, British Columbia; in: G?Q'Ogy of Rare Metals, i\lovember 9-10, 2.010’ UIEITE [1C; C_anada, British Columbia
potential sources of HREE and Y. Currently, HREE are primarily sourced in I Columbia; British Columbia Ministry of Energy and Mines, ARIS Report 30873. Industrial Minerals in Canada, Dunlop, S. and Simandl, G.J. (Eds); Canadian Institute of Mining, Metallurgy and Ministry of Energy and Mines, B.C. Geological Survey, Open File 2010-10, 70 pages.
China, where they are derived from ion adsorption clay deposits. http://aris.empr.gov.be.ca/ArisReports/30873.PDF Petroleum, Special Volume 53, pages 35-44.
- .




