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Rare earth mineralization was first reported in the New York Mountains of southern Nevada and
eastern California by Volborth (1962), 30 kilometers to the east of the rare earth carbonatite com-
plex at Mountain Pass, California. This research examines the northern portion of this mineralized
trend lying within southern Clark County, Nevada.

The New York Mountains are comprised of orthogneissic granitoids emplaced in sowtth
trending zone at about 1.80 to 1.65 Ga (Miller and Wooden, 1994). Greenschist to amphibolite
grade metamorphism overlapped batholitic emplacement. XRF whole rock analyses indicate the
host rocks are predominantlyt§fe granite to granodiorite typical of a continental arc. The rock
suite is only slightly alkalic.

Alkali metasomatism, N® addition and KO depletion, postlated emplacement of rare earth
mineralization, perhaps creating the series of albitite dikes and pegmatite bodies that act as hosts
for the rare earths. The mineralization occurs along a 2.5 kilometer trend striking N20°E. Con-
trols for the pegmatite bodies are enigmatic. Numerous noribeedstg normal faults have been
mapped throughout the northern New York Mountains. In addition, many dikes closely parallel
regional foliation.

XRF, XRD and thin section analyses reveal that mineralization occurs predominantly as rare earth
fluorapatite with lesser monazite. A few grains of epidote (var. allanite) were present in hand sam-
ple. Bastnaesite was not observed. Rare earth geochemistry reveals the southern Nevada occur-
rences are dominated by heavy REEs and that the mineralizing hydrothermal fluids were of crustal
origin.

Significant differences in host rocks, alteration, and rare earth mineralogy and geochemistry exist
between southern Nevada and the Mountain Pass carbonate in eastern California. These differ-
ences make any link between the two areas tenuous at best. Two possible genetic models are pre-
sented for the southern Nevada rare earth deposits. The first links the mineralization to the Prote-
rozoic Ivanpah orogeny. Intrusion of the 18850 Ma granites was followed closely in time by
pegmatite and rare earth emplacement along norttreasting faults. The second model relates

the rare earth mineralization, and perhaps the host pegmatites, to Mesozoic plate convergence and
intrusion of the JurassiCretaceous Ivanpah Granite. This model suggests the rare earth minerali-
zation may be significantly younger than the pegmatite host and perhaps controlled by a series of
local faults trending N 680°W.



). 42/ $5#4) |

¢CKS NINB SINILIK StSYSyda ow99a0 -AyiOEdzRE GESt vmpa[ B
FYR @gNARdzy 6% I' o0 6KAOK I NB OKSYAOLFtfte& ljdzAGS aAYAf
St SYSyita 6SNB UNBG Aaz2fFrdSR Ay (GKS mydK FyR mMpiK OSy
UyS (2 LNB YSilts sAGK SYOASYd aSLIRBydwNeEmeO0S5asda

lfEf 2F GKS wo¢ 200,000
08 MdhpnpT LINRPYSGKA 180,000
A fié)fg USR tlLadod / 2 160,000 Global

.  Aoa i . A Demand
w99a KI @S | NJ\a?YA 140,000
@SEFNER® 5dzNAYy3I GKS T s
Y2a NI} NB SINIKQa = Demand

. A > 100,000
LJKZNﬁ FT2NJ /we U4St 2 7~
3t 48 LREAAKAY3 g 0
iKS I ROSWIS CKF AYKRS e ol

-« v v oA P dzLJLJt
YEYR Kla | OO8f SN 40,000 - {

RSOFRS 60CA3Id MU ¢ 20,000 B Slokl
Fff 26Ay 3 LINR RdzO( 0 | | ‘ ‘ | | i
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011P2012P
T/FGrf&da0 O2y@SNI a
T1eoNRR | dzu 2 Y2 o @igure 0Ll SppiNAnd @emand for rare earth elements -2008P (projected).
T2AYR 0dZNDAY Sa  source: www.roskill.com
Tal3ysSua
T[] aSNa
1901/5 &aONBSya
99t SOGNAROIE Sy3aiySa
T aSR})OI;t {\YI 3Ay3 SIJ dzA LJYSYU Table 1. REEs, atomic numbers and abundances.
9 { dzZLISND2 y RdzO 0 2 N& Crustal
~ . i ~ _ Atomic Abundance
w99a |NBE y20 |a dzyO2YY2y | aEenditS y3Iynbd Niurndbetzf Rppni*Y LI & ¢
Ayaidlryods8s OSNAdzy ocn LLIYO s (i (.Scandum e, WAL WEZ LD ot
o L R Py R . Yitrium L, Y 39" _ 22 R
O2YLINR&ASE Y2NB 2F (GKS SI NI KQ? Lanthanum La 57 30 JLJIS N.
6! {D{ CLOOGHEKBSAHAPTAalYE wOo9aCMNR v2NE O2%Byayv 64
. . A . Praseodymium Pr 59 7.1
GKFY oy YR Y2t 80RSYdzY | YR I tpeodymiGaU LINgHY SU A dzY 25 N5 Y2
Y2y GKFy aAf @SN 2N YSNOdzNE ¢ (Promethum = “Pm 61 = na =y
P SR A A A P . P , < Samarium _ T Sm_, 62, . _A457 .
UKIY;\RS SfSYS)/ua gAUK 29 I'U¢Eur0p|um Eu 63 0.88 NJ £
FodyREYG Ay GKS SINIKQa ONIzA SadiRuny § K@ S gAﬂK(%EHKSM
0 SNE& (')¢I'c')f$ MO® ¢KS fl)/uKI)/f\RD%;pltjgldmaYoym,d P> aussrABAR
ANRdzLJAY GKS fAIKG NEFNFPGEF NHzK Holmium ) Ho 67 0.80
i & 4 - E’Iib'LLer}/ A A Er.rn‘-’x QBF\l rn23,.|-.\r .
lfK l}LB dzEAI K ’ S dzNp LJ?: dz\f ) 1,/2v r PT L;IK I>L,P.|.hu"um " 69 = 0%
UKS KSI dé NJ NBE StINURRZ fSAf ySAYdRYY UuaKteiRloaPKO af vddu S 1 70 2.2

- < , -« .LLutetlumr Lu 71 0.32 &
adZY 6% T (il'l UKNEBdAK 1m0 -, gNJ "~8ource: Taylor and McClennan, 1085~ — - KS
FYR LKéeaAOFtte aAYAfFINI I w99ad

w99a& 200dzNJ G423SGKSNI yIFddzNFtte o0SOFdzaS Ftf | NB (NR
KI &S aAYATI NI A2YyAO NIRAA® ¢KS &AAYAETLFNINRAA YR 2ZEAR

H



® ¢KAA adzasilidzeazy | O02dzyi
f

a F2NJ 6KSANI 6ARS
F wo99a 6AGKAY | aAay3 J f

(0]
CAddzNE M akKz2ga (GKS OdzNNByd 3Fft2o0lf &adzllle yR RS
w99ad® . SAAYYAYA AY Hnnp GKSNB 4l a | akKlFINLI AYyONBlFasS A
Yy

0S oftS G2 YSSUG Ada 26y AYyuSNYyrf NBIJdANBYSyGao L a
AYONBIF&SR NINB SIFENIK GFESa FyR Nsoyéﬁe AGa LINAOAY3 YS
AYRd auNJecp | KAyl Attt Ffaz2 NIAaS (GKS (KNBakz2ftR F2NJ 02
USR SEWZ2NINEIEY 2 t f {GNBSIH W2dNy I f = al-e MPE HAMMO @ -
ONBI &S LINRPRdzOe2y (2 Fdzf Uff 3Af 201 f SYIFyR®

tKA&d G(GKSaAra SEIFYAYySa I NINB SINIK 200dNNByOS Ay 3
a2f@02N1lJ) az2dzy il Ay tlFaa wkNBE 9FINIK ailAySed ¢KS 2062S0a0S
MOEFIYAYS K2aid NRO|l tAdGKz2f238 | yR [tGSNIa2y®

HERSYyoTe (KSSINGANGET SYANISKNI £ aLISOASa o
oP2YLINB GKS /fFN)] /2dzyie 200dNNByOSa G2 GKS ao6S
nNONBFGS I 3ISySea0O Y2RSt NBflaya (GKS G2 RAAGNROI



I #14)Y . AT A 1 ##%33)"),) 49

+2f 02NIK omdpcHO RSaO e
NByOSa 2F NINB SINIK YA Las Vegas I NJ
[ 2dzy e ySIFENIGKS /I fAT2) ILINE
NIRRT 1Y &diK2T[ 14+ &b IFR- FyRon (A2 1t
YSGSNER (2 GKS Srad 2F i km
alAyS Ay {ly .SNYINRAY?Z2 j 0 d
1 90844 FNBY [+F& +83F & A {SanBerna K
a2dziKSFad G2 GKS 26y 27 y
6Said GAl bSGFRE {GFGS 1) 2T
He 1Y G2 | asSNnRSa 27F dzyl 1 Af
YSGSNER (2 GKS &a2dziKSlF ai
YR G4NByOKSao® ¢tKS t1gS$S Searchlight
LISNA2Ra 2F AyOtSySyid ¢S fe
t2Y2ylF A& GAF LYGSNBRGI G 21 R
9EAG 6b+ McnO® S5NAGAYT ; A LJm
G2y /' | RAallyOS 27F H I F2

YSye2ySR &a&SNASa 27T dzy LI Glure 2.\sBek fad shdwirghtne Ibc&libh Bfdafe eatttPmindtdiz@
NI NE SINIK LNRPaLISOGao® tion in southern Clark County, Nevada.

¢KS FNBF 2F 2dziONRLI tASa f2y3a GKS 6Sad olyl 27 i
OFGSR Ay (KS ONRBIR L@FYyLIK *xIffSe gKAOK SEGSYyRa ¢Sai
5SaSNI wS3aAz2y FyR Aa LINI 2F (GKS .lFaAy IyR wlky3S tKe
G2 mZynn YSGSNARA Ay StS@Oloez2y aSLINY¥GSR o0& olaiya NIy3
SINIK YAYSNIfATFo2y &aiGNBGIOKSAa FNRBRY / NBaoOSyd tSI1 i
GSNB (2 GKS .t 01 .dzgS IINBI Ay {ly .SNYyIFINRAYy2 /[ 2dzyieé

¢tKAad NBaSIFENOK addzRé glFa NBAGIGINAOGSR (2 NI NB S| NIK
a2y ftASa GAGKAY (GKS 9Fad az22l @S t NBaSNWBS FyR Aa 20 f
GAGKAY 6KFG Aa GSNX¥SR GKS ¢K2NJ w99 tNR2SOG 2F GKS / N
LINE2SO0G Aa O2YLINARASR 2F mopy dzyLI §SyiSR t2RS OftrAayvya O
fASad AGKAY (GKS / NBaoOSyd tSrH]1 FyR 12LJJ 28ttt ! o{ d DS
L2Nb2ya 2F {SOe2yad on YR op 2F wecmM9T ¢HYy{X YR {SO0»s
FNB adGF18R o0& 9fAaal wSazdNODSa [AYAIGSR 2F £ yO2dzSNE
RSPSt2LIVYSy (o



#,)-14% AT A 0(93)/"210(9
¢tKS OftAYI OGS A ummmmmmmmen °

| 2dzyGés bSOFRI Az
CKSNBE FINB G662 YI A
GFra2yT 2yS FTNRY
F4a20AF 0SSR 6AGK
2T f2¢6 LINB&adzNB
GKS Ddzf ¥ 2F ! £ a7
F'yR ! dz3dzad NBadzZ e
6 NR b2¢ 2F &dzo N
Y2A a0 dNB o I @3S NI
ydo AYyOKS& oum O
wS3IAz2ytrt [ tAYIGS
F SNI 3S RIéaYS

\NJ- U dzNb a
pTcC docc/ O 2 éédlejigL;\reys. View Igpkang sppibgagt towarg thegerest of the New York Mountains, Dark

GKS RBFEAf& YA v A YdZYhills?'nq_the l[)?acgk%ro#nd. aéreMuRnd(asl%incby Pdoterozoic granitoids. ddglared area in
. . _the foreground is alluvium_ with scattered outcrops.
I NRdzy R WI ydzZt NBe malo® ¢CKS LINBJGIATtAY3
@S3ASGle2y O2yairaita 2F YSaldAadS YR IOFOAFT 6AGK ONB?2
3dz00dz Sy i LX Fyilias AyOfdzZRAy3d W2aKdzZ GNBESas @dz00F FyR

Y LINIWVia SYRS (i2STNE

¢KS Yy2NIKSNY bSs 2
yi tSFH1 G wm
|

2N] azdzydlAya | NB

5

Fo2@3S GKS 22N 2F LOIYyLIK zFftfSeod / NBaos

azdzydlAyao BN} AYlF3S A& a2dziKgSadslrNR (G26FNR bALI2Yy X
SFNIK YAYSNIfATFea2y A& 3ISYySNIffe Fd GKS oF &S -RBGLIA ¥ A
Fffdz@dAl € Fry RSLIRaArAda F@SNIIAYy3I monn (G2 wmnnan YSGSNE

[Fa S3Faz bSGFRF 60LRLID pyoxnnn {2dNOSY ! o{d / Sya
SFNIK LINRPLISNIE& o6& NRIFIR® LG A& F YFE22NI YSONRBLREAGEY
22NJ OAaSa IyR I 3INBIFG gle (G2 f2a$S @2dzNJ aLISYyRAYy3 Y2yS
20SNAR fAYAGSR FFrOAfAaSa AyOftdzZRAY3I F22RI f2R3IAYII | YR
2F (GKS ¢K2NJ LINPLISNIie 20SNAR oFNB o02ySa t2R3IAYy3I FyR (K

S

No

az2zali NINB SIFENIK 2dziONRLIA |yR LINRPALISOG LAGA | NB
alylFr3sSySyid o.[a0v IyR INB 2Ly F2N) LldzoftAd I 00Saa |
9f Aaal wSaz2daNOSa 2F I yO2dz@SNE /I yI Rl @

¢

y



()34/ 29

2 KAfS (GKS D22RaLINAYy3Ia S5AA0GNAOG ySIENE WSIHyI bSgl R
MppTZ YR TFe8LHAdZY YAYSE FINRdzyR [F&a +S3Fa O2yoeydsS G2 o
AAIYAUOlIYlH YAYSNIXftf O2YY2RAaSax ' & &4dzOKX Llzof AaKSR f

+ YRSNDAZNH o6mdpoTO0I AYy I O2dzyidié NBLRNI 2y [/ fIFN) /2

GKIG KFER LINPoOolofe 0SSy 3I2Ay3 2y FT2NJ KdzyRNBRa 2F &SI N
PmMZnnnInnn o6az2NNRdZaSesI mMpcyod® D2fR FyR &aAf OSNI 6SNB |
2Ra 2F YAYAYIPpnd®ED mitpan mX yvinapahdpam poll 2R IBpd v R 2 KSNE S Hamna
bALIISY2> . A3 ¢AIASNE O[AféX YR 52dz0tS {GFyRINR YAySa
MgpcpL D

LY Y2NB NBOSyid oYSazr (4KS RAAGNAROG KFra oSSy AyidSNY
RSydzrd YSyyS0O02g= Ay GKS SIFENIé& mdbpnQi-arRIyNAESR /I NRE RN
SELX 2N} o2y K2t SASELKSYBIRRaABSPGI B BYSNBNY o2yt s {1 w/
NA2R FNBY wmppp G2 GKS f13GS mdptnQa odzi y2 RS@OSt2LIYSyi
aAyYSNIfa yR 20KSNJ O2YLI yASasr aLW:2NNBR o6& (GKS RAadO20S
GNAOGET SELX 2NBR (GKS I NBI Ay FyR FNRdzyR GKS bSg , 2NJ
YSYNKBfIFGSR JI2fRX odzi y2 RA&ZO0O2OSNASa 6SNB YI RSO Ly wmd
NBldz 2F aAySa |yR DS2f23& |f2y3 GKS blty]l 2F / NBaoOSyi
SOl fdzd a2y ®

C2ft2eAy3a 22LL YR (GKS RS@OSt2LIYSyid 2F GKS Fid2YAO
2l S 5S&aSNI o 28S1SYR LINRP&LISOG2NR ¢2dzZ R 2DSy 3l G§KSNJ
YSFENDBe Y2dzyilrAya 6wSaasSes Hamm LISNED® O2YPU Ly | LINRf
DSAISNI O2dzy G SNJ G {dzf LIKARS vdzSSy 1 Aff ySIN az2dzyidl Ay
Al YLX S& 2F GKS NIRA2IF0a@S NRO] |YyR (221 Al G2 GKS ' o
L Sa o6& (KS . dzNBlrdz 2F aAySaz NBOSIHESR KFG gKAES dzNI
NA OK Ay td NG WERSEEANRIOK ND 2y | G S o ¢KS LINFAIACSONBARAER » RBYY BIE
/ 2 NLJ2 NI o 2 yo f21F0 S NOSHNaA K & 02 NLIBO LIgzNI &p & SWRa ¥ KE D DNIIR & AP
GKS 2MB o02Re

hOOdZNNBYy OSa 2F NIRA2F 0a@S YAYSNIfaz YFAyfe {K2NAd
SNBR Ay (KS bS¢ ,2N] az2dzylilAyas az2dzikgSaid 2F / NBaoOSy
a2dziKgFNR Ayid2 /FEATF2NYAlL Ay (GKS SINIé& moppnQad | of ¢
nompiyl FRhvmodpm: w993 YR | 4SQRY Rn @d M HIRE KDY Wil | Ny Ny53 S
ow9huvo

+2f 02NIK oOmMdpcHO ¢l & GKS UNBG G2 YSyesz2zy (GKS w99 LR
2 NR o WD2NP YA OKD SR I2ESRY
AnAll anite pegmatites similar to the Red Rock
Nevada border in the Precambrian schists and gneisses of the lvanpah quadrangle mapped by

Hewett, and in the Precambrian porphyritic granites of the Gold Butte area north of Lake
Mead.



A remarkable concentration of allanite pegmatites occurs on the northwestern slopes of the
central New York Mountains about 2 miles southwest of Moore, California. Here six allanite
pegmatite bodies were found in an area about-tweié mile square in Precambrian biotite
schists, migmatites, gneisses, and chldrgaring biotite schists.........

Some finggrained allanite was found in the xenotim®nazite dikes of the Crescent Peak

area, which lies approximately 8 miles northeast of the NewYork Mountains allanite pegma-

tites also in Precambrian schists, close to a granite contact. An aHikétenineral was also

found in an aplitic dike near the Neppeno mine near Crescent Peak. Three more probable al-

lanite occurrences are known in this vicinity. According to Mr. R. Lopez, they are in the
northwestern part of the McCullough Range; in the southeastern part of the same range, and

in the northern part of the Newberry Dead Moun

¢KS w99 LINPALISOoay3d KAAG2NER 2F a2dziKSNYy /fFNYy [/ 2dzy

O2OSNBK2Fdzi ONRLIA Ay (GKS moppnQad ¢tKS blyla 2F (KS b$S

R21T SNJ GNByOKSao hfR OfFAY YIFNJSNAB | 62dzyR® az2fe02NL]

My nQax odzi Sy3IFr3ISR Ay y2 aA3adyAUOlyd SELX 2Nlez2y | 0o 0
Uranium Thorium

115°45' 115°30’ 115°15' 115°00° (ppm) 115°45' 115°30° 115°15’ 115°00° (ppm)

29.37

5.39

4.45

3.27

1.95

0.44

kilometers kilometers

Figure 4. Contoured chemical composition values, derived from aerial gaaynsarveys, of rocks in the eastern Mojave Desert;
representative data for thorium and uranium in parts per million. Boxes show locations of Mountain Pass Mine and the Thor Pro-
spect. Data from USDOE (1979, 1980).

CNR2Y (-MPT yaR-mipy nDNaNE @ (ONBHARND 2 NYS NI RA2YSGONRO & dzNJ
5S4SNI wS3aA2y Fa LINI 2F GKS b!w9 tNRINIY Oblaz2zylf |
Jed [/ 2YyG2dz2NBR LX 2G4 2F YSI&dzZNBR ¢K yR ! O2yOSy (NI a2
OMPYy pImppnd FYR YFERS F@FAfFotS Ay RAIAGEE F2NXIG AY
GSyoalf 2F a2dzi KSNY [/ €IKNJ yi22dzf B Alad LINBRSIYIA Q@ yiKS! bSs
AYFERENI Yy2YFfe 3a20AF0SR 6A0GK GKS az2dzydl Ay tl aa NI N

LY wnngs 9fAaal wSaz2dNDSs [AYAGSR

adF 1SR YdzOK 27
0f201 GUKS ¢K2NJt NRPLISNIeéd ¢KSe KI @S 02y Rdz00S

R Iy I AND



3520KSYAOIE &I YLEAY3 2F 2dziONBLIA FyR LNRaLISOG LAGaod
GKS 62Nl a T2NJ I RRAoa2yIt 3I82LKeaAdrt adNBSea | yR SELX



"%/, 19

wSIA2Yy I f
) 116°30’

lff 1y26y NI NB < I T
o2y tASa GAUGKAY (F N i/ JUTAH
5S4SNI o6CAId poxX | :
LINE GAYOS 6K2a$8S 02c
o Ada ¢SNbINER 3S:
az2dzik FyR ¢Sadxz G¢F
aSLI NI GSa GKS ¢ NIy
wlky3aSa FTNRY (KS az
2 GKS y2NIK (KS I
2dz0i KSNYy SyR 27F (¢
azdzylill Ayasod ¢KS SI ¢
a22l S 58a8SNI Aa \35°
42YS ada3saoe y@z yixx00
YSIFAKSIFENI gKAES 2
0KS GNIyaiszy (2
23INI LIKE ®

Q¢ Ci

¢tKS RAGSNRS 3S:
GKS SIraidSNy azal @¢
GKFY MZITtcn YAEffAZ2Y Pacific
¢tKS 2t RSad NeOla | Ocean

t NPGSNRT 2A0 3IySracz
YSGFY2NLIKAAY FdG b ? GilsTatans ﬂp
¢tKS 3JIySriaasSa oSNB
INI YAGR2ARFE NROY & Jy] Sevier fold and Metamorphic core
§ thrust belt
MEcpn abs F3ILAY 6¢ Halhe complexes
M2 n jj n albz FyR o8 i |WNA| Western limit Proterozoic :I__E!:: Eastern limit Paleozoic
INEaukt { LINA YEAI C2 P crystalline basement miogeocline
al® /I Nb2ylaluS IYyF
NER é“l 3 O02YyLR2as @Al L DV = Death Valley fault FC = Furnace Creek fault zone

. A PR , LV =Las Vi h
AYUNHzZaADS &AdzAUS Y SriNng azuyur Ay ll_agsLega}s§elarAzc'>{16

F2NYALF & { SRAYSy (| NFEigurd 5 Nettodid maRoFsouthdadie® Califddidea &n8 adjacent regions, showing
NRET 2A0% tt+fS21 24 0 relptignghipsgumong major giréstyral dng prigygepgrapdic elements. Modified
SNB RSLIZAAGSR dzy OBPPuUchifangRads (1988  k &

NEGSNRT 2A0 o6FasSySyid NrOl& (KNRIAK2 dzi

KS SIat azel 0S 5854SNI o ¢KS aSRAYSYyGlINE NROla T2NXS
SR3IS 2F GKS Db2NIK ! YSNAOF ONI G2y o ¢tKS@ NBLINBaSyid i
YA23S20t Ayt dzyAada (2 GKS y2NIKgSad 6CAId pO6d. dzNDKU

[t N SN

A 2 4 A 9~

5dzNAy3 GKS aSa212A0 6ARSEALINBIR YI3IYlaayY GSOGSR
RSyOS 2F (GKA&a YI3AYloaadYd {dzoaSljdzSyd Wdz2NF aaAl @2t OF yA

ey

R

Q)¢



GKS YIFI3IYlIaO IND 60¢2aRIFHt{X wnntood . & / NBi+ O6§2dzaySYSOR
GAGK I YIFGdzZNB | ND® 5dzNAy3d G§KS YARRES G2 tF3GS amel 2A
1TAf2YSGSNE 2F aK2NISyAy3d lt2y3 GKS {SOASNI F2f{R FyR
¢CKNUzA G aftA0Sa oAlKAY GKAA o0Sftd Ay@d2t@dS GKS ONIX G2yl f
YR 51 @Aaz Mpyyood

5dzZNAy3 GKS aA20SySs @2t O0FyAay 6SOFYS 6ARSALINBIR |
584SNI® {AIyAUOlyld SEGSyarazylt RST2NXI o2y 200dzNNBR A
G2 GKS Srad FyR Ay (GKS OSydNlf az22l @S 5SaSNI (2 GKS
GSNAT SR & 'y dzLJLIS NI LIECGNDS (27 ANRGICH yaa StyeR T| dif 206SSA\D  LazLILGSS
GFLI2aSR oRAINKAY I 2SS @ OKYSYy (G Tl dz Gad 2KAtES SEGSyarzyl

a2dziK YR ¢6Saidx YdzOK 2F GKS SlIad az2zalk @S 5SaSNI Saol L

(@]]

| Sy21 2R PIKS IR dzf Ga € 20!l ¢ S@S
¢tKSasS Frdz ia KIS 2DSy 06SSy (KS adznaSoO
B NA2dza {AYRa 2F 2NB 02RASa s i

Jtf NIy3asSasz Yl
2F RSGOFAf SR
S di0dzRéex (GKSA

x C:\Z

Ly GKS bS23SySz SNRaA2y LINRPRAzOSR o
@2t OFryAayYy 2F GKS /AYlF @2f0FLyA0 UStR T2
adzlL) & aASRAYSyidd 2 | Rel OSyid @rffsSea

LIS ROAlYaS i (e CR
f26SR LISRAYSY

,-..Z
fo
puj

a2dzy Gl Ay tl &4

aARRES tNRGSNRBI 2A0 FE1FEAYS NROl& FYR OFNDB2YEFoaii$
NEOla FLILINBEAYIGSE® cn 1Y t2y3 SEGSYRAY3I FTNBY VY21268
6 NR (2 aS&lidAidsS tlF45848d ¢KAa 0f201 A& O2YLINARASR fI NBS
CSYYySNI DYSA&E | YR -myidA IS ROA 2 REYS RWR mamint SNE mMdpdpn o @
t NEGSNRT 2A0 E11FEAYS NROlE YR OFNbB2YylaiiSd ¢KAE 0620

Y& ya%d t dA] GKNMzAG | YR 2y yiKISS ST ladif (B 86 § S i/IF SINAS Rs K& (@
CldzZA& & o601 S6AgZ mMoppcT . dZNOKUSE |YyR 5F@AaE MPTMI MPymMO P
2f A0S RA1Sao®

¢ KS |-f1|-f)\yé N.EC)“[é FYR OFNB2YylalGS FNBE NBAGNROGSR
GKS az2dzylil Ay t1I aAyS (G2 FLIWNREAYFGSte p 1Y a2dzikS|
0SS G(GNHzyOFGSR (2 020K (KBINRNIKIFERIMaAtlziK 6Bf ¥2NIKPRA
AdyS2dza NROl1a |G az2dzyGlAy tlFaa AyOfdRS aK2ylAyAGS:I &
IyR aS@Sy fFNHSNI AY(iNHzZAAGDS 02RAISHDPR ¢KG Y INEBSES 6 Alyyi R
MXynn YSGSNE Ay (GKS t2y3a8ad RAYSyaiazy ohfazy FyR 20K
a2dzyit Ay t+F&aa&a aAySd /I Nb2ylal(SE O2yairARSNIrofte tSaa oA
YR 2yS fFNAHS AYy(iUNUHZAADBS 02Re AY(UNHRAY3I 020K 9FNIe& t N
FYR ANIYAGS® ¢KS aAy3atsS tFNBSad OFNb2ylaidS o602Rez OF f
d2dziK FyR RALA |062dzi nnc 2 6. NYydzYz mopypod LiGa LINRYyO

¢KS 3ISYSNIt AYyGNHZAADGS &aSldzSyO0S 2F NRO| GeéeLlSa Ay
YIAYy &aK2yl1AYyAGS 062RAS&as ounH0 a&8SyAiGST 600 ljdzZ NLGT &aesSy



0 1000
[ s
meters

1 Quaternary Precambrian
Qal|  Afjuvium Carbonatite

Jurassic )
Aztec Precambrian
Sandstone Syenite-Granite
Cretaceous )
i e i Delfonte Precambrian
. Volcanic Shonkonite

Cambrian .
Bonanza King Precambrian
Formation Gneiss

\\\ Precambrian

Dikes

Figure 6. Simplified geologic map of the Mountain Pass carbonatite complex. Modified from Olson and others, 1954,
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Fig. 7a. Biotite shonkenite from the Birthday Claim. 7b. Syenite from near Mineral Hill. 7c. Beforsite, (dolomite carbiwoatite
the Sulphide Queen orebody (Long and others, 2010). Barite phenocrysts (bapaifivesl bastnaesite mixed with calcite (b+cc)
and brown to yellow mineral is dolomite. 7d. Sdvite (calcite carbonatite) from tpai8alQueen stock (Castor and Hedrick,
2006),. Abundant, tabular to irregular, ligitay to cream phenocrysts of barite surrounded by a megliamed matrix compose
of calcite, barite, and bastnaesite (Haxel, 2005).
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Figure 8. Geologic map of the northern New York Mountains, Modified from Miller and Wooden (1993)/ Dashed red line outlines
the approximate area of the Elissa Resources Thor claim block.
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Figure 9. Typical outcrop of leucocratic biotite granite from the north end of the Thor Property. It is comprised alsubeq
amounts of plagioclase,-feldspar and quartz with lesser biotite.
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Figure 13. Outcrop of the unaltered albitite dike shown on the Figure 14. Thin section photomicrograph of albitite dike. Al-
Google Earth satellite image (Fig. 12). bite grains (ab) are slightly to moderately altered to the Na
clay (beidellite).
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Figure 15. Nortksouth panoramic view of a highly mineralized rare earth prospect pit. The yellow line marks the approximate
trace of a N75°W striking fault that dips 65° SW. The red dots are the approximate location of samples collected nattihadnd so
the fault, with the purple triangles the® content and the blue squares that fosO\Na
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Figure 16. Xray diffraction scan of a sample collected from the high grade zone of rare earth mineralization in the New York

Mountains. Fluorapatite peaks are indexed in red and those for monazite in blue. Peaks that have not been indexbérbelong ei

to these two minerals or plagioclase feldspar.
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Figure 17. Thin section photomicrographs of high grade rare earth sample; plane polarized light on the left and cressethaicol
right. Ap = fluorapatite; mz = monazite and pl = heavily altered plagioclase.



