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RELAZIONI UFFICIAL!

CZANK M.* - Crystallographic and petrologic
implications of HRTEM studies in chain
silicates.

One-dimensional linkage of corner shared [SiO.)
tetrahedral leads to single chains. Condensation of
a limited number M of single chains (or subchains)
forms a multiple chain. M is the multiplicity of the
chain which, in ordered chain silicates, has a value
between 1 and 5. The number of [SiO,] tetrahedra
within the indentilY period of a single chain (or
subchain) is called its p<;riodicity, P. Silicate chains
with P = 2, 3, 4, 5, 6, 7, 9, 12 and 24 are known.

Some of the chain silicate phases are very rare
or obtained only synthetically, while others are
important rock forming minerals, such as pyroxenes
(M = 1, P = 2), pyroxenoids (M = I, P = 3, 5, 7
or 9) and amphiboles (M = 2, P = 2). The occur
rence of spedfic chain periodicities and ehain
multiplicities, and consequently Ihe existence of a
certain mineral, strongly depends on chemical corn·
position and on pressure-temp<;rature conditions.
Structural defects in these minerals may point out

reaction mechanisms as well as the baric and thermal
history of the minerals (e.g. 1, 2).

In chain silicates three major types of faults
can be observed by HRTEM (3): (I) fault caused
by errors in the p<;riodicity of the chains, i.e. chain
p<;riodicity fault [epF); (11) fault caused by chains
of «wrong» multiplicity, i.e. chain multiplicity
fault (CMF). Such faults have also been called chain
width errors; (Ill) fault in the periodic packing
or arrangement of the chains leaving the chain
characters P and /If unchanged, Le. chain arrange·
ment fault (CAF). Such faults, known for a long
time, were described as stacking faults, twin
boundaries or planar antiphase boundaries.

Since the significance of CAfs in pyroxenes is
well established, only results of recent studies on
the augite-pigconite exsolution will be presented
as an example (4).

Natural and synthetic amphiboles [or more ge
nerally biopyriboles) contain a large variety of
CMFr and CAFs. Analysis of CAFr point 10 new
polytypes and that of CMFr 10 various polysomes
and new structure typ<;s (2, 5). They also show
that synthetic crystals often are poor analogs of
natural amphiboles.

In pyroxcnoids CPFr are more frequent than
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CAFs. The analysis of the faullS ~'iddcd new SlNe
ture types .nd superstructures, helped to dellUltcate
the st.bilily field of fCrfosilite III .nd .llowoo
10 conclude rapid cooling for a lunar prroxferroilc
(6, i).
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BARONNET A.* - Polymorphism, polytypism,
plas/ic deformation and phase-transforma
tions in layer silicates.

With regard 10 the great chemical llIId structural
Ilexibility of layer silicates, these minerals arc po.
tentially good petrological markers of the environ
mental conditions under which they crystallize and/
or deform.

During this lecture, most attention is paid to the
behaviour of the mica group which is the most
studied and also mosl probably the simplest among
layer silicates. Combined hydrothcrtIUll synthesn
.nd HRTEM studies (I) do indicate lhat the
I Md - IM - 2H, polymorph suite of muscovite
is observed under increasiT18 temperalure conditions
as noticed by the field geologist for illite from early
diagcnelic to early metamorphic rocks. At constant
tCffipcnllUre, the same suite does or:ctlr in dosed
SyUCffiS, in response 10 crystallization condilions
approaching equilibrium. Grain·sizc examination of
products indicates that such polymorphic transfor
mations do not t.ke place in the solid state bul
rather by a dissolution.rc<:ryslallization process oiled
Ostwald ripening (2). The increase of the crystal
linity index of illite may be explained by such 11

n.'Crystallization process combined with progressive
elimination of stacking faults. This IC1Ids to an
increasing size of coherent domains as shown by
powder X-ray diffraction.

Since no polYlypic ch.nges may or:ctlr in the
micas by plaslic dcforlJllltion, long period polytypcs
of lhe micas are only indicalive of growlh cycnlS
(3, 4). They are only found in natural lriocuhcdrai
micas like biOlites, zinnwaldites and siderophyllites
and characterize the spiral growth mechanism in
fluid·rich magmu, metamorphic rocks and pcgmatitic
environments CS).

Microslrucrures of plaslic deformation like bendir18
and kinking will be shown llIId discussed for
nalUral biotite and chIorite. A periodic glide process
down to unit~lI scale llccounn for kink formation

in both minerals. The geometry of kinks seems to
be approKhcd by deformation paramc:tas bul
ultimatdy stabilized by • crystallographic control (6).

The mechanisms of phase-transformalions among
phyllosilicatcs are of intefCSl for petrologists to
kllOW' more aboul retromorphic events in IDCta

morphic rodt5 and about wClthering processes of
igneous rocks. In the case of the biotite<hlorite
conversion, evidences for. soIid·state (7, 8) or a
recrystallization process will be presenled.
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ALTRE COMUNICAZIONI ALLA
TAVOLA ROTONDA

VENIALE F.*, CAUCIA F.*·, CocITO $.*, GER
MANr A.*, $ETTI M.*, SoGGETTI F.*, VAC

CHINl L.*. ZEZZA U.* - Alcune appliea
zioni d~lla microscopia ~l~/tronica n~llo

studio di mat~ria/j argillosi.

La miclO5OOpi. elellronica nclle sue diverse po.
Icnzialiti (TEM, SEM, diffrazionc, microsonda) e
una mctodo1o&ia che e VC'fluta trovando scrnprc
maggiori .ppficazioni ncUo studio di malcriali
argiUosi.

1. - Correlazioni fra composi~ione mincralogica
(in particolare distribuzione dei e minerali argilJo.
si .. ) e lcssitura (e fabric .., e Gefiige .. ) di forma
zioni argillosc e/o con componenti argillose dell'Ap
pennino (argille • varicolori 10, flysch, mame, are
narie, etc.); inoltre, influenza dell'arrangiamento
spaziale delle particelle sui comportamcnto mecca·
nico e idraulico. dipendentememe dal grado di
alterazione metcoriC1l, c1all'andamcnto dei cicli di
umidificazione/cssiceamcnto e dall. natura<OIlCCn
lruione degli eleuroliti nelle 5Oluzioni intcrstiziali.

2. _ Scquenzc di • wCllthcriI18 10 di rocce vulca
niche acide (rioliti, ignimbriti), graniti e gneiss
ncll'.rca fra la Val Scsi. e i1 Ia&o Mauiore; in
O~ dell. $lrutlura-tessirun. della m.Ha di fondo
della llXCi. mac:lre sulla natura dei mincrali .rgillosi
(aUofanc. gibbsitc-bochmile, para.halloysitc-mcta,
kaolinile) prescnti nei prodotli di trasfonnazionc.
Riooooscimemo della imogolite come fase incipiente
iniziale del dcgflldo di crimJli fddspalici.

3. - Indkazioni sui proccdimcnti di lavorazione
e sulle temperature di cottura di ccramichc antiche




