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* Magma- naturally occurring high-temperature
molten rock, consists of melt, and typically
some combination of crystals and gas bubbles




Chemical composition of magma

 Major elements >1 wt% of rock
e Minor element between 1-0.1 wt% of rock
* Trace element <0.1 wt%
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Melt composition

Rhyolite

73.2
TiO2 0.2
Al,O, 14.0
FeO 1.8
MgO 0.4
Cao 1.3
Na,O 3.9
K,O 4.1
P,O: 0.1
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From Calas et al., 2006
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Si0, 73.2 49.2
TiO, 0.2 2.3
AlL0, 14.0 13.3
FeO 1.8 12.0
MgO 0.4 10.4
CaO 1.3 10.9
Na,O 3.9 2.2
K,O 4.1 0.5

P,O. 0.1 0.2



CLASSIFICATION & FLOW CHARACTERISTICS OF VOLCANIC ROCKS
Basalt Andesite Dacite Rhyolite Volcanic rock name

63-68 % 68-77 % Silica (SiO3) content

Eruption temperature
Lava color scale in °C:

|
| High resistance | 1160° 600°
| to flow |
o to Ilow' | | ‘
(thin, runny lava), ~Mobility of lava flows

Decreasing mobility of lava

https://www.e-education.psu.edu/geosc30/node/720



Viscosity- Resistance to flow

Material Viscosity (Pas) Wt% SiO, Temp. (°C)
Water 0 20
ASE 30 motoroil 2 x 107! — 20
Kimberlite 10711 30-35 ~1000
Komatiite 1071-10 40-45 1400
Ketchup ~5x 10 - 20
Basalt 10-10° 45-52 1200
Peanut butter o) 50 1 — 20
Crisco® shortening 2 x 10> — 20
Andesite o i i a ~58-62 1200
Silly Putty® ~10*

Tonalite 6% H,O0 ~10* 65 950
Rhyolite ~10° ~73-77 1200
Granite 6% H,0  ~10° 78 750
Rhyolite ~10° ~73-77 800
Average mantle 10%! _ il

From Philpotts and Ague, Igneous and Metamorphic Petrology, 2009
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Classification of volcanic and
plutons rocks



Mineralogical classification of plutonic rocks

PLUTONIC ROCK TYPES Q

Q = quartz
A = alkali feldspar
P = plagioclase feldspar

numbers = percent Q or P

Quartz-rich
granitoid

: : Grano- Quartz
Alkali-
feldspar bl diorite dioritel
quartz (Syeno- § (Monzo- Quartz
syenlte granite) i granite) gabbro

onzogabbro

20
Quartz Quartz Quadr‘tz o \
syenite monzonite Ynonzodiorite

Syenite [ Monzonite
A /10 * 35 65 \\ 90\

Alkali-feldspar Monzodiorite/ Dioritel
syenite Monzogabbro Gabbro

http://z.about.com/d/geology/1/7/M/N/1/600QAPplutonic.jpg
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Chemical classification of volcanic rocks
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Alkaline- high Na+K with respect to SiO.,.
Feldspathiods in norm.

Peralkaline- Al,O; <(Na,O + K,0). Contain
alkali pyx or amphibole



14

® ~25-10Ma [ Lower Volcanic Complex

0 ~34-25Ma ¢ i SCORBA
? | .
o~
E 10 -
p—
| Trachy-
Q P
\'d
+ 67
0
Q | ~Eeg™
m -
Z Rhyolite
2 Basalt Basaltic| Andesite Dacite
andesite
50 60 70
SlOQ (Wt o/o)

http://specialpapers.gsapubs.org/content/422/1/F11.large.jpg

80



Quartz monzodiorite
(An<50)
Quartz monzogabbro

(An=>50)
Alkali-feldspar
quariz syenite .
Quariz dierite (An<50)
. Quartz gabbro (An>50)
Alkali-feldspar 20
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