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7KH�%HUU\�+DYH\�SHJPDWLWH��2[IRUG�SHJPDWLWH�¿HOG��$QGURVFRJJLQ�&RXQW\��0DLQH��8�6�$����HQULFKHG�
in Li, F, B, Be, and P, is intruded in hornblende-rich amphibolite, with minor biotite or diopside. The 
pegmatite has a complex internal structure, with four texturally and compositionally different zones 
that show an increasing degree of evolution inward: wall zone, intermediate zone, core margin, and 
core zone. The main minerals are quartz, feldspars, Al-micas, tourmaline, with minor Fe-micas, garnet, 
beryl, amblygonite-montebrasite, Fe-Mn phosphates, and apatite. Tourmaline is present in all zones of 
the pegmatite, showing different textures: black anhedral crystals in the wall and intermediate zones; 
black prisms of up to 40 cm in length in the intermediate zone; black tapered prisms, surrounded by a 
pseudo-graphic intergrowth of quartz or albite with black r green/bluish tourmaline, and constituting a 
continuous layer under the core zone; multicolored and “watermelon” zoned crystals in the core zone; 
and gemmy deep green and color-zoned “watermelon” tourmaline prisms, up to 15 cm length, inside 
the pockets. A complete chemical evolution from Mg-rich schorl in the wall zone to elbaite with an 
important deprotonation in the pockets inside the core zone is observed. The most plausible exchange 
vectors for this chemical evolution are FeMg–1, YAlWO[YR2+W�2+�@–1�DQG�$O>;@X(R2+1D�–1 (where R2+ = 
Fe2++Mg2++Mn2++Zn2+���IRU�WKH�WRXUPDOLQHV�IURP�WKH�ZDOO�DQG�LQWHUPHGLDWH�]RQHV��,Q�WKH�FRUH�PDUJLQ��
tourmaline composition evolves from schorl toward Li-rich species through the substitution (YAlYLiYR2+

–2���
/DWHU��GXULQJ�WKH�FU\VWDOOL]DWLRQ�RI�WKH�FRUH�]RQH��WKLV�H[FKDQJH�YHFWRU�FRPELQHG�ZLWK�WKH�VXEVWLWXWLRQ��>;@
YAl0.5

XNa–1
YLi–0.5���)LQDOO\��WKH�JHPP\�WRXUPDOLQHV�IURP�WKH�SRFNHWV�VKRZ�D�GHSURWRQDWLRQ�UHODWHG�WR�WKH�

exchange vector YAlWO2
YLi–1

W�2+�–2�DQG�PD\�EH�FODVVL¿HG�DV�GDUUHOOKHQU\LWH��7KHVH�VXEVWLWXWLRQV�PD\�
UHÀHFW�DQ�LQFUHDVH�LQ�R[\JHQ�IXJDFLW\�DQG�D�GHFUHDVH�LQ�/L�DQG�)�UHODWHG�WR�WKH�FU\VWDOOL]DWLRQ�RI�OHSLGROLWH�
and amblygonite-montebrasite in the core zone adjacent to or within the pockets. The crystallization of 
these minerals would reduce the availability of Li and F for the very latest tourmaline crystals, growing 
LQVLGH�WKH�SRFNHWV��ZKHUH�WKH�GHSURWRQDWLRQ�EHFRPHV�LPSRUWDQW��&KHPLFDO�DQG�WH[WXUDO�YDULDWLRQ�LQ�WRXU-
maline is consistent with a fractional crystallization process for the internal evolution of the Berry-Havey 
SHJPDWLWH��&U\VWDOOL]DWLRQ�RI�WKH�WRXUPDOLQH�OD\HU�XQGHU�WKH�FRUH�]RQH�PD\�EH�UHODWHG�WR�WKH�H[VROXWLRQ�
RI�WKH�ÀXLG�SKDVH�LPSOLHG�LQ�WKH�IRUPDWLRQ�RI�SRFNHWV�
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3HJPDWLWHV�DUH�FRPPRQ�LQ�WKH�&HQWUDO�0DLQH�%HOW�RI�WKH�8QLWHG�
States. Many of them are barren bodies, however, rare-element-
bearing pegmatites, showing a well-developed internal zoning, 
are also widespread in this region. The Berry-Havey pegmatite 
�$QGURVFRJJLQ�&RXQW\��0DLQH��8�6�$����LV�D�KLJKO\�HYROYHG��UDUH�
HOHPHQW�SHJPDWLWH�HQULFKHG�LQ�/L��)��%��%H��DQG�3��,W�EHORQJV�WR�
the Oxford pegmatite field, located in the western portion of the 
state of Maine, within the Sebago migmatite terrain (Solar and 
7RPDVFDN��������,Q�WKLV�ILHOG��SHJPDWLWHV�KDYH�EHHQ�PLQHG�IRU�
more than a century for gem tourmaline. The first gem tourmaline 
was discovered at this pegmatite in 1910. Tourmaline occurs in 

all pegmatite zones and shows a continuous and well-defined 
chemical evolution from the outer to the inner zones. Previous 
studies of pegmatitic tourmaline have shown the relationship of 
tourmaline chemistry to the evolution of the host pegmatite. (e.g., 
Jolliff et al. 1986; Selway et al. 1999; Keller et al. 1999; Novak 
������7LQGOH�HW�DO��������5RGD�5REOHV�HW�DO���������������������
This study investigates the relationship of tourmaline chemistry 
of the Berry-Havey pegmatite to help decipher the petrogenesis of 
the Berry-Havey pegmatite and to contribute to the understanding 
of other pegmatites in the Oxford field that share some features 
with this pegmatite.

This study deals mainly with the paragenesis, textural char-
acteristics, and compositional variation of tourmaline in the 
different zones of the Berry-Havey pegmatite. The possible sub-
stitution mechanisms accounting for the compositional variation 
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