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aBstraCt

Crystal textures of volcanic rocks record the processes involved in magma storage and eruptive 
ascent. Syn-eruptive crystallization, in which groundmass crystals form and grow according to en-
YLURQPHQWDO�IDFWRUV�VXFK�DV�WKHUPRG\QDPLF�XQGHUFRROLQJ��VWURQJO\�LQÀXHQFHV�WKH�WH[WXUH�RI�HUXSWHG�
PDJPD��7KLV�VWDJH�LV�GLI¿FXOW�WR�LVRODWH�IRU�VWXG\�LQ�QDWXUDO�URFNV��EXW�ZHOO�VXLWHG�IRU�ODERUDWRU\�H[SHUL-
PHQWV�EHFDXVH�WKH�FKHPLFDO�FRPSRVLWLRQV�DQG�FU\VWDOOL]DWLRQ�WLPHVFDOHV�RI�HUXSWLYH�SURFHVVHV�FDQ�EH�
emulated. This study examines the incipient stages of plagioclase crystallization in hydrous rhyodacite 
magma undergoing decompression-driven degassing. Experimental samples in which crystal growth at 
ERWK�QHDU�HTXLOLEULXP�DQG�IDU�IURP�HTXLOLEULXP�FRQGLWLRQV�ZHUH�H[DPLQHG�XVLQJ�HOHFWURQ�EDFNVFDWWHU�
diffraction (EBSD) analysis to ascertain crystallographic lattice orientations of individual crystals. The 
FU\VWDO�RULHQWDWLRQ�LQYHVWLJDWLRQ�DI¿UPV�D�FRPPRQ�DVVXPSWLRQ�LQYRNHG�LQ�WH[WXUDO�VWXGLHV�RI�FU\VWDO�
QXPEHU�GHQVLW\��FRQWLJXRXV�FU\VWDOV�ZLWK�SDUDOOHO�IDFHV�DUH�FU\VWDOORJUDSKLFDOO\�FRQWLQXRXV��ZKHUHDV�
contiguous crystals with non-parallel faces have unrelated crystal lattice orientations and as such, 
UHSUHVHQW�VHSDUDWH�FU\VWDOV��,Q�WKH�KLJKO\�XQGHUFRROHG�VDPSOH��WZLQQLQJ�LV�LGHQWL¿HG�LQ�a����RI�WKH�
FU\VWDOV�H[DPLQHG��LQ�WKH�QHDU�HTXLOLEULXP�VDPSOH������RI�WKH�FU\VWDOV�DUH�WZLQQHG��:H�¿QG�WKDW�WKH�
REVHUYHG�WZLQQLQJ�LV�XQOLNHO\�WR�EH�WKH�UHVXOW�RI�GHIRUPDWLRQ��WUDQVIRUPDWLRQ��RU�V\QQHXVLV��EXW�UDWKHU�
D�UHVXOW�RI�JURZWK�GHIHFWV�LQWURGXFHG�GXULQJ�WKH�LQFLSLHQW�VWDJHV�RI�FU\VWDOOL]DWLRQ��:H�VXJJHVW�LQWHUQDO�
VWUXFWXUDO�GHIHFWV��WZLQV��FRQWURO�PDFURVFRSLF�PRUSKRORJLFDO�GHIHFWV��HPED\PHQWV��VZDOORZWDLOV��DQG�
PHOW�LQFOXVLRQV��DV�D�UHVXOW�RI�WKH�KLJK�HQHUJ\�RI�WKH�WZLQ�SODQH�ERXQGDU\��)RUPDWLRQ�RI�WZLQV�GXULQJ�
WKH�LQFLSLHQW�VWDJHV�RI�SODJLRFODVH�FU\VWDOOL]DWLRQ�LV�WKH�VLQJOH�PRVW�LPSRUWDQW�IDFWRU�FRQWULEXWLQJ�WR�
anhedral morphologies of feldspar microlites growing during magma decompression, and plays a role 
in the development of some plagioclase-hosted melt inclusions.
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0HWULFV� VXFK� DV� FU\VWDO� VL]HV�� VKDSHV�� QXPEHU� GHQVLWLHV��
DQG� VSDWLDO� GLVWULEXWLRQV� RU� SUHIHUUHG�RULHQWDWLRQV� DUH� XVHG� WR�
characterize samples and correlate microtexture with volcanic 
HYHQWV��H�J���&DVKPDQ�������������������+DPPHU�HW�DO��������
������&DVWUR�HW�DO��������0DUWHO�DQG�3RXVVLQHDX�������*HQDUHX�
et al. 2010). Recent textural studies focus on microlites (crystals 
����ȝP��WR�VWXG\�WKH�GHWDLOV�RI�PDJPD�DVFHQW�SURFHVVHV��H�J���
Geschwind and Rutherford 1995; Hammer et al. 1999; Noguchi 
et al. 2006, 2008). Microlites that form and grow in highly under-
cooled environments have characteristic morphologies (hopper, 
skeletal, dendritic, swallowtailed, and irregular), which may 
KDPSHU�TXDQWLWDWLYH�GHWHUPLQDWLRQ�RI�FU\VWDO�VL]H�DQG�QXPEHU�
GHQVLW\�EHFDXVH�WKHVH�PHWULFV�UHTXLUH�XQDPELJXRXV�LGHQWLILFD-
WLRQ�RI� LQGLYLGXDO�FU\VWDOV��'LVWLQJXLVKLQJ�EHWZHHQ�LPSLQJLQJ�
crystals and a single crystal with anhedral morphology, for 
H[DPSOH��FDQ�EH�GLIILFXOW�LQ�DQ�RSWLFDO�SKRWRPLFURJUDSK�RU�WZR�

GLPHQVLRQDO�EDFNVFDWWHUHG�HOHFWURQ� �%6(�� LPDJH��&RQWLJXRXV�
SDUWLFOHV�ZLWK�SDUDOOHO�IDFHV�DUH�W\SLFDOO\�FRQVLGHUHG�WR�EH�WKH�
anhedral continuations of one crystal and are thus counted as a 
single grain. In contrast, touching grains with non-parallel faces 
are considered and counted as separate grains (e.g., Pupier et al. 
������%UXJJHU�DQG�+DPPHU�����E���$OWKRXJK�ZLGHO\�DSSOLHG�
(cf. Hammer et al. 1999), this criterion for crystal recognition 
LQ�WH[WXUDO�VWXGLHV�KDV�QHYHU�EHHQ�FRUURERUDWHG�E\�LQGHSHQGHQW�
assessment of the crystallographic lattice orientations of grains. 
(OHFWURQ�EDFNVFDWWHU�GLIIUDFWLRQ��(%6'��DOORZV�HYDOXDWLRQ�RI�WKLV�
assumption. Using a standard petrographic thin section and SEM, 
LW�LV�SRVVLEOH�WR�PDS�LQ�VLWX�WKH�WKUHH�GLPHQVLRQDO�FU\VWDOORJUDSKLF�
orientations of minerals or portions of minerals as small as 0.5 
ȝP�DQG�UHOLDEO\�LGHQWLI\�VPDOO�DQJXODU�YDULDWLRQV�LQ�WKH�ODWWLFH�
RULHQWDWLRQ�RI�DGMDFHQW�JUDLQV�RU�VXEJUDLQ�UHJLRQV��3ULRU�HW�DO��
�������������7KXV�WKH�(%6'�WHFKQLTXH�DGGV�FU\VWDOORJUDSKLF�
RULHQWDWLRQ�FKDUDFWHUL]DWLRQ�WR�WKH�VHW�RI�WHFKQLTXHV�WKDW�PD\�EH�
routinely used to investigate microlite textures.

In this study we examine the crystallographic structure and 
orientation of plagioclase microlites in two experimental samples 
that formed under known conditions of thermodynamic under-
cooling with the goal of understanding the early development of 
crystal morphologies commonly encountered in igneous rocks. 
2XU�VSHFLILF�REMHFWLYHV�DUH�WZRIROG������WR�FULWLFDOO\�HYDOXDWH�WKH�
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�3UHVHQW�DGGUHVV��6FKRRO�RI�(DUWK�6FLHQFHV�DQG�(QYLURQPHQWDO�
6XVWDLQDELOLW\��1RUWKHUQ�$UL]RQD�8QLYHUVLW\��)ODJVWDII��$UL]RQD�
�������8�6�$��(�PDLO��FDUULH�EUXJJHU#QDX�HGX
��6SHFLDO�FROOHFWLRQ�SDSHUV�FDQ�EH�IRXQG�RQ�*6:�DW�KWWS���DPPLQ�
JHRVFLHQFHZRUOG�RUJ�VLWH�PLVF�VSHFLDOLVVXHOLVW�[KWPO�


