
Hyp          +    Cor    =   Garnet
3(Fe)SiO3 + Al2O3 = (Fe)3Al2Si3O12

3(.5) + .5  equivalent to .5  wt % garnet  

OBJECTIVES OF STUDY
               1. Determine the bulk composition of Mt. Mica Pegmatite: 
    2. Amount of Lepidolite             5. What these results say about the enrichment of rare
    3. Volume of pockets in whole pegmatite       elements in the pegmatite
    4. Water content of pegmatite          6. Origin of Pegmatitic Melt         

Wall Zone
Visual esƟmates %

Albite                     39
Quartz                    41
Muscovite             19
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Left - Drilling process used to obtain 
45 core samples across Mt. Mica 

pegmatite. 

Right - Map of Mt. Mica Quarry 
mining area in Paris, Maine including 

cross section.

Temperature & Pressure condiƟons: ~630°C @~3 kb
Garnet BioƟte Thermometry

Phase Equilibria - Musc, Qtz, Sill, BioƟte, K-fsp &
Granite Wet Solidus

Granite

Leucosomes

Pegmatite

Areas Vectorized in ArcGIS
 then imported into ImageJ soŌware to calculate areas. 

ANALYTICAL RESULTS

Maximum water 
from pockets < 0.22 wt. %
Structural water from LOI

 > 500°C = 0.94 wt. %. 
Total H2O content of melt 

~ 1.16 wt. %. 

Trace Element Chemistry 

Rare Earth element 
chemistry,

REE vs. upper crust, 
Spider Diagram vs.

Total Crust

3. Samples ground and homogenized  
4. Analyzed by fusion ICP-OES for major elements and 
  fusion ICP-MS for trace elements

1. DigiƟzing  and scaling mapped areas using ArcGIS & 
     ImageJ soŌware
2. Areas and volumes calculated for total pegmaƟte
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- Oxford PegmaƟte field no longer adjacent to Sebago pluton, but
 within a migmaƟte terrain - Sebago MigmaƟte Domain.
- Mt.Mica is poorly zoned, albite dominant wall zone, & only  
 moderately evolved unƟl final stages of crystallizaƟon in core
 zone & pockets,  pockets highly evolved - EffecƟve FracƟonaƟon
- PegmaƟte was not close to water saturaƟon at Ɵme of 
  emplacement - H2O content of melt is < 1.16 wt.%
- Generally considered as pocket rich, MM has < 1% pocket volume

- Trace element geochemistry shows pegmaƟte is almost idenƟcal
  to leucosomes from migmaƟte, therefore we infer MM formed
  from anatecƟc melt equivalent in composiƟon to the leucosomes
- PegmaƟte melt did not form in situ, batches of anatecƟc melt 
  accumulated and coalesced into a larger volume, forming 
  the pegmaƟte
- First chemical evidence for formaƟon of LCT type pegmaƟte 
  by direct anatexis
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Age Dates
Sebago Pluton

296 Ma
Mt. Mica

264 Ma
55 km apart

Pockets

3.129 x 103 Ft3

norma ve mineral composi on calculated from bulk chemical composi on
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PegmaƟte NormaƟve CalculaƟon: Tourmaline - all B, Lepidolite and Muscovite IteraƟvely 20% remaining F for lepidolite, 94% remaining K for Muscovite, Garnet - 0.05%, FeO limited by MnO

MM-45A
oxide wt. % element ppm
SiO2 71.82 Sr 44
TiO2 0.07 Ba 34
Al2O3 16.74 Nb 18.8
FeO 1.11 Ta 3.61
MnO 0.02 Zr 24
MgO 0.15 Hf 1.5
CaO 0.49 Sn 59
Na2O 5.45 Cs 47
K2O 1.86 Rb 326
P2O5 0.21 B* 240
Li2O* 0.08
LOI 0.94
Total 98.94 wt.%

MM-45B
oxide wt. % element ppm
SiO2 72.08 Sr 44
TiO2 0.07 Ba 35
Al2O3 17.33 Nb 23.5
FeOt 1.21 Ta 6.3
MnO 0.04 Zr 17
MgO 0.15 Hf 1
CaO 0.48 Sn 84
Na2O 5.35 Cs 99.9
K2O 2.08 Rb 636
P2O5 0.20 B* 287
Li2O* 0.11
H2O 0.22
LOI 0.94
F α 0.25

subtotal 100.51

- O Ξ F 0.11

Total 100.40

*DCP
α EMPA of fused pellet
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