Adl Goldsclmmds Conference Abstacts 2009

Anion disorder in calcite and
nitratine
S.M. AwvTao*

Univeraty of Calgary, Department of Geoscience, Calgary,
Albarta T2 1M4, Canada
(*comrespondence: antaoi@ncalsary. ca)

There 1z considerabls imterest m the phase transitions m
calate (CaC0y) and the related muneral, mtratme (TNaldO:).
The tranzition n both 1etypie ealeite and WalNOy mveolves
onentational disorder of the CO; or N0, zroups. The
temperatire  dependences of the orvstal stuctwe  and
mtensities of the (1130 and (2110 reflections 1o caleme, CaCil,,
and nrtratne, NaldD;, wers studied using Faetveld stuchws
rafinements bazed on synchrotron powdsr X-ray diffraction
data. Caleite transforms from R to Fam at zbous T, = 1240
K. whereas mtzatme fransforms at 352(1) K A OO0y or 1O,
goup  occupies, statistically, two posittons with  equal
fraquency in the disorderad F3m phase, but with unaqual
fraquency in the parfially ordersd R3r phase. Ons position
for the €Oy or WO, group is rotated by 1807 with respect to the
other. The unequal sccupancy of the two orientations in the
partially ordered F3r phase 13 obiained directly fom the
cecupancy factor, x, for the O] site and gives rise to the coder
parameter, 5 = 2x — 1. In calcite, the a cell parameter shows a
nagative themmzl expansion at low I, followed by a platean
region at lugher T, then a steeper contraction towards T
where the CO; zroups discrder in a rapid process. In nifiatine
as well, the a axs contracts towards T, where the 20, zroups
disorder rapadly. Using a modified Bragg-Williams modal, fits
were obtained for the order parameter 5, and for the mtensities
of the (113} and (211} reflections.
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In the Central Thenan Zone (CIZ) of the Ibeman MMazaif
most gramiie plutons are related to the last ductil defermation
phase D3 of the Vanscan orogeny. Ordovician gramites are
rare.

The Olede platon consists of Earlv Ordovician gramitie
rocks (479 - 480 Ma), ranging from fonalite to gramite,
whereas the Castele Brance pluton consists of late-D3
Variscan granodicrites and zramtes (310 = 1 Mz). The U-Fb
agas wers determmed on zircon and monazite by ID-TIRS.
Tha former pluton was mauded by the latter pluton.

At the Oledo pluton, biotite zranodicrite contains bohts
tonalitic and granodioritic micresranlar enclaves. Thev are of
I-ype. Granodiontic enclaves and host zranodionie wers
derrved fom tonzlitic magma by fractional cystallization.
Biotite = mmscovite grancdiciite shows a shaip centact with
biotite grancdionite and 13 of hovbod ongm. Bietite =
muscovite  granodiorite has  tonahtie and  granedicritie
enclaves. The granodiontic enclaves result from mixmz of
relatively primitive granodionte magmz with magma derived
from crustal meltngz, Tonalific enclaves are globules of 3 more
mafic relatrvely primitive magma, Muscovite = biotite granite
13 of S-tvpe.

The reverselv zoned pluton fom Castelo Branco conmists
of S-type granitic rocks. It has a muscovite = biotite granita at
the pluton’s core smiounded succeszively by biotite =
muscovite grancdionte, porphyritic bistite = mmscovite
granodionts grading to poaphyrite biotite = muscovite granite
and by mmscovite = biotite gramite. Porphynitic granedicrite
and biotite = muscovite gramte were derived fom the
granodionte magma by a fractional crystallization process.
Both muscovite = biotite gramites resulted from two distinet
pulzes of gramite magma.



