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Major, Trace and Rare Earth Elements in Minerals
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The focus of this study is a dike that crops out on Lembert Dome, part of AdV|SOrS T Dr- Ph|| P|CCOI| and Dr- R|Chard ASh _ . _ o _ o
the Tuolumne Batholith. The batholith displays concentric compositional ~ ~ The thllﬂ SeFCthnSEP?\I/ISAp‘léiy a variation .m. te>.<turhes, :ut .S|r|n]:Iar olveralll
and textural zoning, with has been interpreted to be the result of BaCkgrOund irr\]merz.a OBY. rc.)m I f’h >aW Iiomhe varl.atlonl ”]: ¢ eg.ﬁ?mlca I ormu 4> 0
fractionation by some researchers (Bateman and Chappell, 1979). The dike c prl.mary minerals of the rock. That m.mera > rorp | erent. ocatlons.on
varies in width along its ~200 m length. The wide end of the dike, The dike crops out on Lembert Dome, in the Tuolumne Batholith, part of the dike werbe c;mpareﬁl o o!uantn;y t’\chefdlfferehnce. " chelrncgl
interpreted to be proximal to the source, has a mineralogy nearly identical the larger Sierra Nevada Batholith. The batholith as a whole formed over compo.srlcllor.\sd. ase ?n where It1s, anl tdere ore Wi edn. I; crlysta. 2 ’
to the host Cathedral Peak granodiorite. At the more distal end of the dike, about 10 Myr, between 95 Ma to 85 Ma, from U-Pb zircon dating methods potentla. yn 'Cf)t_'”‘% ractlonatll.on. | z;ma. yzle zc;nll(:g nn (lel IlI:aI'ir?(ljns 0
the mineralogy and texture change, and there includes the presence of (Coleman et al., 2004) and the rocks that comprise the dome formed ;garlnet]: tlta;nte,. IOtltce’ tﬁurma ;\ne,. paglﬁc. a5 eh.siar, ane Z. A lspar.
tourmaline and garnet. | expect to see higher concentrations of trace and approximately 88.1 + 0.2 million years ago. The batholith has a “peanut” 2150 1oL grafmli ot what Is orltel (ThSIO,), whic may indicate a farge
rare earth elements in minerals in the distal end. | also expect to see shape, about 10 km across and 60 km long. The rock type ranges from concentration of thorium in my sample. The blue points are from the
mineral zoning and fractionation across the width and along the length of granodiorites to granites, and the textures range from equigranular to e Narrow end of the d|I.<e, the green
the dike. EPMA and LA-ICP-MS will be used to characterize the chemical porphyritic grading from the outermost portions of the batholith to the i Points are from the wide end of an
composition of the minerals in various locations on the dike and to measure center (Paterson et al., 2011). y L - adjacent dike. The grains from t.he
the concentrations of rare earth and trace elements in the constituent narrow, younger end .Of the .d|ke
minerals. By measuring the variation in chemical composition and i have higher concentrations of iron,
identifying zoning in the constituent minerals of the dike, | will be able to 1 |which deviates from the ideal
\interpret the role fractionation may have in its formation. ) ; :(r)c;mucl:i’upllr:j:llC;JI[EIE/gFefrs?JCt;“sfc)ir’:j’t;g:
Right: Map of the Tuolumne - ——— AR e e ew e oo s | (Diccoli et al., 2000).
Batrt] e o) £ - Data from LA-ICP-MS shows higher REE in Titanit
aterson et al., 2011). L 5851209 5 3 - i, in Titanite
Lithologies, textures, ages(U)- Haif Dome lobe & w D concentrations of rare earth and| ——
Pb zircon) and the nature of & iél Nk Above: One of the terminal ends of the trace elements in titanite in the e e~ Tianis nCanedta Pak
contacts have been no’Fed. A e D. i MM; o dike, credit: Dr. Phil Piccoli dike compared to the Cathedral e |
star denotes the location of X Wy w1 Left: Lembert Dome from Tioga Road “~n 5
Lembert Dome. . 3200 U W e R | </ u0i0: 0 wikimedia.org/wikinedia/commons/6/6 Peak country rock. The “?” in the g -
Below: Schematic of dike || Petrographicunits Y me7s-02 8/Yosemite-tuolumne_meadows-lembert_dome_1.jpeg titanite from the dike had a value| ~
with locations of samples '38°NM equigranulagr%tOA e ™ | thatwas too high to be measured, |
S Methods which still indicates a higher
porphyritic granodiorites concentration of Ce in the titanite AN
:::::::"";m » Optical microscopy on 20 thin sections from different locations on the che dike than the country rock. /
Contacts dike
= 2;1?:‘i°“a' « EPMA: EDS of 4 mineral grains, WDS of 104 sites from three epoxy 4 FUtU re WOrk )
mounts and four thin sections
 LA-ICP-MS: concentrations of 35 rare earth and trace element isotopes
' \ for seven minerals * Analyze samples from more locations in the dike and country rock with
‘ 8208\ M — 1 EPMA and LA-ICP-MS
a \ o Kuna Crest lobe i; = — @a . |  Compare findings across the width and length of dike to each other and
S goggg\) poronytc | &2, 7 a S ip )Q | _ to previously measured samples from the surrounding country rock Y
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