Geological map of the Velay area,
after Boivin P. et al., 1993




Caption of the map of the Velay area

after Boivin P. et al., 1993
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Mount Lossegal: SouthEast to southWest wonderland showing phonoliic extrusions (—J) and basaltic volcanoes (=)
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Amblavez Paleogene sedimetary basin W

Mount Lossegal: SouthWest to NorthWest wonderland showing phonoliic extrusions (=) and basaltic volcano

e Amblavez Paleogene sedimetary basin
\ >

Stop 1 : Point of view, one’s back to the phonolitic Mont Lossegal, a well known phonolitic rock cleaved as “lauzes” used to cover the roof ofmost of the houses in the area
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Amblavez Paleogene sedimetary basin ﬁ

Mount Lossegal: SouthWest to NorthWest wonderland showing phonoliic extrusions ( ) and basaltic volcanoes (
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Stop 2 : Suc de Monac

Vertical joint (prismation)
in the amphibole-trachyte




¢ Thin section :

Pyroxene megacryst

Amphibole
residual megacryst
surrounded by plagioclase
and rimmed with
PYroxeng

Plagioclase

Cathodoluminescence of :
alkali feldspar (blue)
plagioclase (yellow)
quartz (dark reddish)
apatite (golden yellow)

notice the palympsest limit of
the initial idiomorphic
amphibole




Stop 3: Le Peylenc
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Map of Le Peylenc basaltic flow

Open pit of olivine-basalt: view from the south; notice the fan-shaped prismation




Lauze domain ,
granite or gneiss = grey dotite = greenish)
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Lherzolite:

Mineral
Olivine

Opx, Orthopyroxene
Cpx, Clinopyroxene

Nesosilicate

Inosilicates

plagioclase
spinel (oxide)
grenat

Al rich phase

predominantly composed of Ollvme + Opx + Cpx + Al-Phase

Composition Weight %

[SiO4] (Mg,Fe)2 60 - 70%
[Si2Og] (Mg,Fe)2 total
[SipOg] CaMg, [SipOg] NaAl 25 - 30%
[SipAlyOg]Ca, [SigAlOg]Na

5 - 10%.

MgO (Al»03,Fe»03,Crp03)
[Si3AlI012] (Mg,Fe)3

Harzburgite: predominantly composed of olivine plus orthopyroxene,

Dunite:

contains more than 90% olivine,

Earth mantle ascending under a Mid Ocean ridge melts incongruently:
First, Al-rich phase and Cpx preferentially enter the melt phase, leading to alkali-basalt
compositions; then, increasing melting of Opx and Olivine leads to less alkali-rich

compositions such as MORBsS,

These basalts create the new oceanic crust, which is rapidly hydrated by ocean water.

In a subduction zone, dehydration of the descending slab allows incorporation of water in the
upper mantle, leading to a drastic decrease of its solidus temperature.
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Fractional crystallization illustrated by X, T° (P=cte) phase diagrams for:

a) two pure solid phases, A and B b) one A,B solid solution

Eutectic
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Fractional crystallization illustrated by a zoned crystal of plagioclase.

andesite collected from the Chalupas caldera in Ecuador
By Dr. Lisa Hammersley

Trachyte collected from the
Suc de Monac

California State University, Sacramento
http://www.csus.edu/indiv/h/hammersleyl/
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Fractional crystallization illustrated by the evolution of rock compositions in a volcanic suite

o Basalts
e Andesites
® Trachytes0.8
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Ca Ti

Distal glass
« high » Fe-Ca

Fe

Melting and partial assimilation of a low-T° assemblage (granite) in a high T°-magma (alkali-basalt)

recrystallization in the glass

followed by

Wi s | o
http://www.emse.fr/~bouchardon/

Proximal glass
« low » Fe-Ca

T
5.0

L
10.0

- Glass1im is highly colqured by iron

Bubble

Fe

10.0
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Distal glass

Proximal
glass

3

'4

Proximal
Glass

Melting of the
granite assemblage
at he margin
of the xenolith

‘%\Proximal
Glass

Cathodoluminescence of :
alkali feldspar (blue)
plagioclase (yellow)
quartz (dark reddish)
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secondary

al@ feldspar

’Q‘eﬁy Résidua‘lﬂ_alkal'ivvfl:eldspar

. ‘s{acc‘)kfdary‘
alkali feldspar

Cathodoluminescence of :
alkali feldspar (blue)
plagioclase (yellow)
quartz (dark reddish)

.......

Residual alkali-Feldspar
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Crystallisation
around the
residual assemblage
in the same
xenolith

Cathodoluminescence of :
! alkali feldspar (blue)
residual Qyartz plagioclase (yellow)

uartz (dark reddish
Residual Sl e q ( )
Feldspar
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Columnar jointing of volcanic rocks

Problems : chemical zoning, circular structures, etc.
- presence of chemical and mineralogical zonations,
with high temperature phases toward centre,
early peripheral hydration, Na-K-enrichment of rims
- Zoned distribution of bubbles

q 1.0 wm
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Approfondissement

' a: the presence of H,0O, CO,, SO, alkalis...
decreases the solidification T°

s \ of the silicate melt.
a

Cs cI c
c "
N G b: during crystallisation, as the solid does not
incorporate these components, they concentrate in
b Cs the melt near the solidification front.
N

T r c
- D
B Wﬁr/p c: the T° profile across the solidifying system differs from the

C ‘/ ! liquidus profile inferred from the actual concentration.
E Thermal diffusivity overrides mass transfer

= boundary conditions control the thermal gradient.

—

depending on boundary conditions, undercooling may appear and drive solidification

{s) |__ I = a flat solidification surface is unstable
Py ———L L | _ ALt = the system selforganises in cells

=iL W'Y A PAS pE SoLUTION
cEST QUL NY A PAS bE PROBLEME.
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Explanation of some textures
waterrock interaction: weathering rings

Hon-

transformed
Ouydized rock rock

& queous fluid

EDﬂEEﬂH&%ﬂE
O, (Fluid)

‘, Plucleation threshold

—— T — S —

Ilineral P

Tron oxyde saturation

space

O brought
by 1nlet Fe released from
fluid dizsolution of starting

rock

Movwring reactor Bﬁ
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Digeguilibeinm O) - kB

Mucleation threshold

M T o M

—L

B e

Ortolesra, 1987 eto.

LU Ay

Hucleatmp N Crystal growth
(concentration
higher than threshold) HARSOTE

spatialitemporal l

delay Mucleation no longer
possible tn wicinity
(concentration lower than
threshold)

Pattern: crystal growth 13 not possible everywhers:
onily in the place where nucleation occured

Formard (AT
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