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The Havey pegmatite in Poland, Androscoggin Co., Maine, is part of the Oxford pegma-
tite field which occurs in the Sebago migmatite terrain. The Havey pegmatite is an 
evolved Li-B-rich pegmatite mined mainly for gem tourmaline and occasional pocket 
beryl as well as for mineral specimens. As is common to many Oxford County pegma-
tites, the Havey pegmatite has a well-formed garnet layer (or garnet line) in the footwall 
portion of the pegmatite that curves downward noticeably below the miarolitic cavities. 
These garnets are also typically rimmed with blue tourmaline, this rimming is lacking 
in areas where no miarolitic cavities exist above the garnet layer.  These garnets have 
undergone pronounced fracturing.  Fractures are commonly filled with quartz or 
rimmed with more Mn-rich garnet. In some cases, the interiors of the garnets have 
been replaced by siderite-rhodochrosite, cookeite, muscovite and quartz. In the 

summer of 2016, unusual replacements of the garnets in the garnet line of the Havey 
pegmatite were discovered: the garnets were largely replaced by löllingite.  In some 
cases, in small voids in the massive löllingite, well-formed crystals of löllingite were 
found.  These crystals were all less than 1 mm in maximum dimension and showed 
{110}, {101} and {011} rather than being prismatic. This is a very rare replacement re-
action that attests to an unusual As-rich composition of the late-stage fluids that were 
present at the time of replacement in the Havey pegmatite. We propose that the As was 
remobilized from löllingite masses elsewhere in the pegmatite, notably in the core 
margin. Garnet from areas in the pegmatite without miarolitic cavities above usually 
shows only evidence of fracturing, veining by quartz and rare infilling of the fractures 
by chlorite group minerals.

ABSTRACT

Geologic Map of Maine Garnet Line

Tourmaline replacement rim and 
sulfide replacement of garnet

23NaAlSi3O8 + 3(Mn2Fe)Al2Si3O12 + 12H3BO3 + 3LiF + HF 
=> 4(Na0.75�0.25)(Al1.25Fe0.75Li0.75Mn0.25)Al6(Si6O18)(BO3)3
(OH)₃F + 44SiO2 + 10Na2SiO3 + 5MnO + 12H2O + OH-

Formation of elbaite reaction rim on garnet Löllingite, FeAs2, replacing garnet
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Massive löllingite in the core margin inferred
to be the source of As for replacement

Löllingite almost completely replacing a 
garnet crystal

SEM images of löllingite crystals X-ray map showing As in red,
green Si

BackscaƩered SEM images of 
löllingite crystals 

CONCLUSIONS

1. Garnets in the garnet line of the Havey are replaced to various degrees with  
  löellingite
2. Well-formed Loelling crystals form in the void space leŌ from garnet 
  dissoluƟon
3. Crystals are less than 1 mm in maximun dimension and show {110}, {101}   
  and {011} forms rather than prismaƟc
4. This replacement reacƟon is the result of an unusual As-rich composiƟon,   
  late-stage fluid that was present at the Ɵme of replacement in the Havey   
  pegmaƟte
5. We infer that  As was remobilized from löllingite masses in the core margin
   of the pegmaƟte

BackscaƩered SEM and corresponding X-ray map of löelling with traces of 
sulfide. Red-As, Yellow-sulfur, Green Si.

 
 wt. %
S 0.024
Se 0.023
Zn 0.071
Bi 0.152
Pb 0.343
Mn 0.084
Sb 0.074

Trace element composi-
Ɵon of lollingite.


