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Your campus rocks

lgneous rock identification
Polarized microscope: What and
How?

How to make thin sections?
Observing thin sections with a
polarized microscope

Sketchina thin sections



Classification of Rocks

 lgneous Rocks
. Sedimentary Rocks
« Metamorphic Rock
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How to identify igneous rocks

« Minerals and texture by “Naked eye (Loupe)”
« Minerals and texture by Polarized microscope

« Analyze by XRD or EPMA (Chemical comp.)



Rocks

Andesite Rhyolite
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Rock-Forming Minerals: Seven Sisters!!

Quartz Potassium Feldspar Plagioclase Feldspar

https://tesep.org.au/student-online-resources/rock-forming-
minerals html



Biotite Pyroxene Olivine
(Mg, Fe,K,Al)Si;0,, (OH), (Mg,Fe,Ca,Al)SiO;  (Mg,Fe),SiO,
Amphibole
(Mg,Fe,Ca,Na)Siz0,, (OH),



Igneous Rock table .o
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 Polarized Microscope

Monocular Polarized Light Microscope o Normal mlcroscope Or USB mSCp

Eyepiece -
= QObservation
Tube

— + Polarized filter + additional parts

. I\/Iy polarizing unit!

& 1 Analyzer .:
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https://mwww.olympus-lifescience.com/




Polarized light and other physics

Images are from
https://moticeurope.blogspot.com
/







How to make thin-sections Part 1

https://youtu.be/ViiijnnHxQgls



https://youtu.be/ViijnnHxqls

ow to make thin-sections Part 2
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Final check under microscope

https://voutu.be/TGRfYrV D5E



https://youtu.be/TGRfYrV_D5E

Observation of Basalt at
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Observation of Granite at various oz quartz

Kf: K-Felspar

sites including ‘construtlon stones P Plageociase
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How to sketch

« Only draw the profile lines and structures

« Do not need painting

o Write features, mineral names, etc. in a callout



Some beautiful sketch examples 1

https://muse.union.edu/hollochk/kurt-hollocher/petrology/the-almost-forgotten-art-of-hand-drawings-in-petrology/
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Some beautiful sketch examples 2

https://muse.union.edu/hollochk/kurt-hollocher/petrology/the-almost-forgotten-art-of-hand-drawings-in-petrology/
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Some beautiful sketch examples 3

https://muse.union.edu/hollochk/kurt-hollocher/petrology/the-almost-forgotten-art-of-hand-drawings-in-petrology/
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Observation of Peridotite at
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Minerals under Polar-microscope Partl

* Texture: volcanic (fine) or plutonic (coarse)

Profile of minerals

Euhedral
Subhedral
Anhedral

Order of
Crystallization

https://ilmubatugeologi.blogspot.com/2015/05/des
kripsi-batuan-beku.html



Field Trip Guide to Khao Pubpaand Khao Wang Thong Cave in Khanom District, NST = 2022-12-22
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GECLOGIC TIMELINE

Figure 17.2 The internal structure of stalactite, stalagmite and flowstone.
Stein-Erik Lauritzen(2003)

https://www.australianenvironmentaleducation.com.au/educati

on-resources/the-geologic-timescale/ https://www.nckri.org/caves/types/
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Figure 1. Physiographic and hydrologic features typical of a well-developed karst terrane (modified from Currens, 2001, Kentucky Geological Survey, used with permission).
https://pubs.usgs.gov/tm/04d02/pdf/TM4-D2-chap3.pdf
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CRINOIDS

Fossils of
the limestones

Crinoid

Fusulina

Stellarocrinus, (top) and
Brabeocrinus (bottom),
Pennsylvanian crinoids
showing stems and
calyxes, from
Livingston County,
lllinois.

https://isgs.illinois.ed

Barycrinus %ax Agaricocrinus 3sx Rhodocrinites 2/ax



Fusulina inner structure
A kind of plankton

168 Part4:Inorganic-walled microfossils
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Minerals under Polar-microscope Part2

Refraction index (Becke line): Olivine, Pyroxene,
Garnet,

Cleavages: Plagioclase, Biotite, Hornblende
Pleochroism(Open): Biotite, Hornblende

Interference color(Cross): Olivine, Pyroxene, ,
Muscobite

No light (Cross)—> Garnet, Glass, opaque minerals
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Part 2:

Volcanic ash (Garden soil) observation



Volcanic ash (

Garden soil) observation
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Wash up dirty soils

Preparation of volcanic ashes and

soils for microscope observation

Squash using
Ball of a thumb




<Akatama-tsuchi: Kanto Roam> purchased from DIY shop as a
plant soil Hyperion augite, hornblende, magnetite, rock fragments
(background blueline: 1mm span, view area 8mm)




<Aura-Tanzawa volcanic ash: AT volcanic ash> in Mt.Aso Kumamoto Pref.
Japan (same scale) Bubble walls of volcanic glass are significant. The
expansion of this ash covers the large area of western Japan and Honsyu even
northern end of Amomori. Important key bed of 2.5Ma. and is called a typical
distal tephra.

-‘)

Air bubble ->
“Bubble wall” structure



http://ww
df/dailkai/20150904sirvo2.pdf




Akahoya Tuff (7300 ya) in Mt.Aso
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Volime of Erynted V'glcanie Ash and Pumice in Terms of the Original Volume of Molten Rock Released

Most of huge vo
happened in U

Mount St Helens,
USA 1980
0.1 mi3 (0.4 km?3)

Mount Pinatubo,
Phillipines 1991
1.2 mi3 (4.8 km3)

Mount Krakatau
Indonesia 1883
2.4 mi3 (10 km3)

Mount Tambora,
Indonesia 1815
12 mi3 (50 km3)

Long Valley, USA
145 mi3 (580 km3)
0.76 million years ago

Yellowstone, USA
240 mi3 (1,000 km?3)
0.64 million years ago

Yellowstone, USA
585 mi3 (2,450 km?3)
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If it happens; A half of Americans become
“Volcanic refugee”!!
This is not a scientific fiction
L T  f But a geological fact!!
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Frequency vs. size of eruptions

(Smithsonian Institution)
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| suppose in
your country
some volcanic
ash layers are
found!

Figure 7. Distribution of tephra-fall deposits of the climatic eruption of June 15 (phase VI of Wolfe
and Hoblitt. this volume). layer C. and locations of sections (triangles) sampled for grain-size and
component data. KAK is location of section sketched in figure 1. Isopachs are in centimeters:
sources of data as in figure 3. but open circles show total thickness of section (in centimeters).
which may also include layers A and (or) B. Umbal&Rodolfo,1996)



Mineral characteristics in thin-section

Pleochroism (Open polar): Biotite, Hornblende




Refraction index (Open polar): Olivine, Pyroxene,
Garnet




Yet another mineral
They can not show in the lecture.



Yet another tiny minerals

Zircon in Biotite (Radiation halo)
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Other minerals

Tourmaline Granite
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