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* This area has been investigated for the past few decades. There are several reports of anomalous Sn, W, Nb, Sithylemenkat = _ RayRiver _ _ QHE Fort Hamlin we e o e The initial SIR vary greatly in the Ruby Batholith because the starting material
Ta and rare-earth elements (REEs) (Barkey and Foley, 1986; Barker 1992). o
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* The rare-earth-bearing minerals, allanite, monazite and xenotime, have been identified in heavy mineral
panned concentrates as well as the Ruby Batholith granites. 0 = 0 25 5 0 15 20 | .. e B e SIRin the Ruby Batholith increase to the south.
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Assess the REE potential within the Ray Mountains area as part of Alaska’s Strategic and Critical Minerals (SCM) Yeotime

Assessment Program. * Top Left: From the No Name Creek pluton, a photomicrograph of a biotite crystal LEFT: The plutons are divided into two
with inclusions of (in order of likely abundance) zircon, monazite, and xenotime. ° A categories when plotted back to an original Rb
The three grains clustered on the right are the same as those in the elemental map. | Value. The northern plutons (Kanuti, Hot

Locate sources of elevated REEs.

® The total rare-earth element
Characterize the mineralogy of the plutons. (TREY) map to the right shows * |Inset: The top-left crystal is zircon, the bottom-right is xenotime. Both crystals are tetragonal, so (as long as

\\ xenotime is being crystallized) it's common the find the HREY-beaing mineral in close association with
zircon.

M et h O d S portlon of the field area [ #¥ Creek and FHH behave as the northern plutons | s
e The HREY/LREE map above shows only the southern TREY (ppm) * Right: Elemental maps using EPMA WDS aid in identification (even of crystals we can'’t see!): The top and ™ v do, with Rb only incerasing slightly with i

) ° ° ° . ° ° . . . Bonan A
plutons. The red squares indicate the highest @ o0-500 bottom grains are monazite, while the largest middle crystal is xenotime--with an inclsuion of monazite. ¥ fractionation. | o Raywne

Kanuti

relative HREY concentrations. These anomalous 501 - 1000 Also in the middle of the cluster, as well as at the bottom, are zircons. 8o L RIGHT: All plutons* express an increase in RayR
values were collected from Ray River and No 1001 - 2000 — < " A HREY/LREE (with Y & Ce acting as proxies for >0
Name Creek, draining plutons of the same names, 1

Springs, Bonanza) yeild initial Rb values of 180 +

20. The remaining plutons plot an original Rb

elevated concentrations (ppm) in the southern value of 300 + 30, Yet within that range, Coal

Extensive, helicopter-supported geologic mapping and sampling, including whole-rock, gravels, stream
sediments, and heavy mineral panned concentrates.

Bonan

such) with fracctionation, just at differing rates.

Modal analyses via chemical stains, petrography, geochronology, major-oxide and trace element analyses,

: : : . : respetively. Additionally, note that Fort Hamlin 2001 - 5000 _ N . — e o N CoalCk
slab XRF analyses, electron probe microanalysis (EPMA) wavelength dispersive spectroscopy (WDS) routines Hills appear to be draining material with low n @ 500152021 © Monazite A LREE M | nera|Ogy otice that No Name Creek has no apparent -

and elemental mapping, initial Sr isotopic ratios. ® Allanite | | 5 04 03 o | change in the ratio with fractionation and that 7 06 05 04 03
wt % TiO?2 all rocks have low Ce/Y ratios to start. wt % TiO?2

Ra re = Ea rt h E I e m e ntS M Od a I CO m pOS itiO n ° Thae”;nnz?tpet(())rtrl;eolne:;z.ows locations of samples with known

* Allanite is the typical REE mineral in the north, while

Conclusions

61 62 64
monazite is more common in the south.
Y La Ce Pr Nd Pm Sm EU Gd Tb Dy , . * REE Trends: REEs are more abundant in the southern half of the field area, and HREYs particularly are
* Why the segregation? abundanct in the southeast.

| - Allanite is formed in high-Ca systems with a relatively e The No N Creek ol < unlik £ the other nine: El d HREY: and th ted mi < al
L|ght Rare—Earth Elements (LREES) - ; high fO... Itis also found with apatite and e No Name Creek pluton Is unlike any ot the other nine: tlevate S and the associated minerals, along

hornblende. with minimal fractionation.
Heavy Rare-Earth Elements +Y (HREYs) //
[ ]

\ \ - Monazite requires phosphorous, and is associated
® There are hundreds of REE minerals you've never heard of! M i nera IOgy L Lo ‘ L _ \

MEECE Future Work

0 15 30 with xenotime.

® The common REE minerals in the Ruby Batholith: SReymowers ey - oSmyemena . . . Thorough petrographic investigations characterizing mineralogy and alteration.
. S . Ra d I O I I l Et rl C Dat I n g Construction of an EPMA WDS routine to analyze for monazite and its zoning.
« Though there is a great deal of variation in trace elements, the major

Silicate Phosphate oxide compositions of the Ruby Batholith specimens plot uniformly Ar-Ar and U-Pb dating on samples from No Name Creek, Ray River, Hot Springs and Kanuti plutons.

as monzogranites.
I | ‘ Initial Sr isotopic compositions for the Bonanza, Coal Creek, Fort Hamlin Hills, Ray Mountains and Ray River

. . . | .
Allanite Monazite Xenotime plutons

) ) = Zircon U/Pb - | ® The Melozitna pluton is south of : : :
(Ce,Ca,Y,La)z(AI,Fe“,Fe3+)3(S|O4)3(OH) (Ce,La,Nd,Th)(P,S|)O4 (YH REE)PO4 M . I bl KA the study area. Meanwhile, the Geochemical analyses and petrographic studies of the 2013 No Name Creek samples
IN€ra Ogy ¢ biotite K/Arand Ar/Ar Hodzana pluton is north of the Compilation of an REE resource assessment report by the summer of 2014.

RO/ST study area. It is included to
dispute a potential N-S trend.

* Allanite and monazite have crystal lattice structures that favor the larger LREEs, while xenotime is dominated

by the smaller HREYs. Petrography & Elemental Mapping
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Radiometric Age (ma)

StUdy Area 12RN344A

| Sithylemenkat Kanuti
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plausible that the ages were
affected due to reheating.
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