

Earth Science 11: Earth Materials


[image: G:\Science Images\Earth Story\Pressure Creates Diamond.jpg]













Name: _______________________________




Earth Science 11: Earth Materials: Minerals
Textbook: Chapter 1
	1.1: Matter and Atoms



· Everything with mass and volume is called ____________________, which is made up of 
____________________.
· Elements are made up of particles called ____________________.






· [image: ] the internal arrangement of atoms in a substance as this determines its properties.
____________________________________________________
____________________________________________________
____________________________________________________
____________________________________________________
[image: http://s.ngm.com/2008/11/crystal-giants/img/crystal-cave-615.jpg]What is a Mineral? 
Minerals have the following characteristics:
1. _____________________________________________
2. _____________________________________________
3. _____________________________________________
4. _____________________________________________
5. _____________________________________________  		Mexico’s Cueva de los Cristale
How do Minerals Form?

	1.4: Properties of Minerals 



*Use workbook activities 1.1 – 1.5 (pg. 2 – 8) to investigate the properties used in mineral identification.*






Structure of Minerals: Crystal Faces
· A crystal is a geometric solid with smooth surfaces called crystal faces. 
[image: ][image: http://www.mindecho.net/images/saltcrystal.jpg]





· Ionic bonding between Na+ and Cl- ions results in a repeating pattern of each sodium ion being surrounded by six chlorine ions and each chlorine ion being surrounded by six sodium ions.  Produces a cubic crystal (all Sodium Chloride crystals will have this shape!).
· Each mineral crystal has a unique shape that can be used to identify it.Are crystal faces always present?

Structure of Minerals: Mineral Cleavage
· Cleavage: ____________________________________________ 
___________________________________________________________
[image: https://uwaterloo.ca/earth-sciences-museum/sites/ca.earth-sciences-museum/files/resize/uploads/images/Salt%20Halite%205-500x375.JPG][image: http://www.fluomin.org/imagefluo/CALCITE.jpg]Halite (NaCl): Cubic cleavage				    Calcite (CaCO3): Rhombohedral cleavage.







*Complete Activity 1.6 (pg. 10 – 11) in your workbook 
[image: 03_12_Figure.jpg]9 and 12 Mineral Structure: Silicates
	1.5 Mineral Groups 



· Minerals composed of _______________ and _______________ are called silicates. 
· More than _____% of Earth’s crust are silicates
· [image: ]Silica tetrahedrons are the __________ ____________ ________   of silicates.



[image: http://www.stanford.edu/~borja/doe/main2.jpg]
[image: http://img.wikinut.com/img/1zlq6tulmh6o5veb/jpeg/0/Crystal-Cluster.jpeg]






· [bookmark: _GoBack]Arrangement of silica tetrahedrons in a silicate determines many minerals characteristics such as melting point, cleavage, hardness and density. 
[image: http://geophysics.ou.edu/geol1114/notes/minerals/silicate_structures3.jpg]*Complete Mineral ID Lab (Activity 1.9 pg.13)
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example, the symbol for gold is Au, from the Latin word for gold, aurum.

Of what do elements consist? About 200 years ago, the English chemist
John Dalton formulated the modern particle model—the concept that each
element is made up of tiny particles, all alike, called atoms. Dalton

described an atom as the smallest part of an element that has

Il the

element’s properties. Today, scientists know that atoms are very complex
and consist of still smaller particles.

Image not available.
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or in the eEdition CD.

A diamond is made up.
of uniformly amanged
carbon atoms.

This sample shows
a "rough,” or uncut,
diamond inits rock
matrix.

90 Unit2 Earth's Matter

Electron
cloud

Nucleus

A carbon atom is made up of a
nucleus surrounded by an electron
cloud. The nucleus, in which most
of the atom’s mass Is concentrated,
consists of protons and neutrons.
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‘The hardness of a mineral also depends on the arrangement of its ions,
atoms, or molecules and on the strength of the chemical bonds between
them. A good example of the relationship between hardness and crystalline
structure is the two minerals that consist of the element carbon. When
carbon atoms are arranged in a tetrahedral network, the result is diamond,
the hardest natural mineral. Yet when carbon atoms are arranged in sheets
of hexagonal networks, the result is graphite, a very soft mineral that flakes
easily.
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Diamond Graphite
CARBON STRUCTURES
Recall that the density of a material is the ratio of its mass (0 its

volume. Density depends not only on the masses of the atoms in the
mineral but also on how they are arranged. For example, although both
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The orderly arrangement of atoms in a mineral is often apparent in the
‘mineral's shape. You may be most familiar with minerals in the form of
beautiful crystals. A erystal is a regular geometric solid with smooth
surfaces called crystal faces. By definition, all minerals have crystalline
structures—thatis, regular, orderly arrangements of atoms.

Crystal Structure

Whatis the crystalline structure of hlite, commony known as rock salt?
Recallthat halite is composed of pasitively charged sodium fons bonded
fonically to negatively charged chlorine fons. In the resulting pattern,
illustrated below, each sodium fon is surrounded by sx chlorine ions, and
each chlorine ion is surrounded by six sodium fons, This pattern is
repeated throughout the mineral. As a result of this arrangement of ons,
halite typically occurs in crystals that have a cubic shape.

Sodium ion
D (posiive charge)

ig
() Chiorine ion
J (negative charge)

CRYSTAL STRUCTURE OF SALT

not available

Please refer to the

It the orderly arrangement of ions, molecules, or atoms in any
image in the texthook ‘mineral that determines the shape ofits erystals. Each type of mineral

or in the ezdition CD has its own crystal form. For example, quartz, consisting of silicon and

oxygen atoms bonded together, may form long six-sided crystals. Al
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example, the symbol for gold is Au, from the Latin word for gold, aurum.

Of what do elements consist? About 200 years ago, the English chemist
John Dalton formulated the modern particle model—the concept that each
element is made up of tiny particles, all alike, called atoms. Dalton

described an atom as the smallest part of an element that has

Il the

element’s properties. Today, scientists know that atoms are very complex
and consist of still smaller particles.
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