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Rocks and Minerals
e Main Rock Types:

O

e Misc:

0O

O

Igneous: The starting point for most rocks. These rocks form from cooled lava or form
from mineral solution. See pictures and more at
http://www.gpc.edu/~pgore/geology/geol01/igneous.htm

s Glassy rocks like obsidian (aka volcanic glass). When lava cools instantaneously

it can’t form crystals (amorphous), making it appear glassy.

= Aphanitic rocks like basalt (aka ocean bedrock). When lava cools quickly, it

forms small grains giving a sandpapery feel to broken faces, and an even opaque
color.

* Phaneritic rocks like granite. When lava cools slightly slower, it forms grains /

on the order of a quarter inch. Everyone knows what granite looks like.

* Vesicular rocks like pumice have air bubbles in them. They are light and can

seem like fossilized sponges.

» Pyroclastic or Fragmental rocks have lots of debris in them than makes them

look odd.
Metamorphic: These start as any kind of rock, and are morphed. The two factors
needed for change are Heat and Pressure. When you have these, the rocks flatten and
harden into different rocks.

* Schist can form from Basalt (Igneous), Shale (Sedimentary), or Slate

(Metamorphic)

* Gneiss can form from Granite (Igneous) or other rocks. Pressure visibly

compresses the rock making it appear grained.

»  Marble, Quartzite, Magmitite, Slate, and Soapstone are all examples.
Sedimentary Rocks: These rocks form when bits of stone in water falls to the floor and
collects, and then through compression, harden into a stone.

®  Clastic rocks like Conglomerate and Breccia are mixtures of small rocks and

sediment. These are formed in moving waters.

= Typical Non-Clastic rocks like Chert (sometimes flint, used for arrowheads),

Limestone (sometimes chalk), and Sandstone all have the sandy appearance
usually associated with sedimentary rocks.

s Another Non-Clastic rock, Halite, is actually just table salt. It forms when salty

or brackish bodies of water dry up. It can be white or brownish (from iron-oxides
in the water).

Glass, often a man made material, is composed of a mineral called quartz. Most sand is
quartz, so whenever lightning hits sand, the heat causes the quartz to melt into glass.
Quartz is composed of Silicon Dioxide (Si02).

- Ores: Rocks that contain significant amounts of metal, and can be mined for that metal.

Aluminum ore is called Bauxite
Stalactites (hanging) and stalagmites (floor) are composed of calcium carbonate, also
known as Limestone

e Mohs Hardness Scale

O

Ranging from 1 (Talc) to 10 (Diamond), the Mohs Hardness scale is more like an ordered
list of minerals by hardness. Ordering rocks is easy: harder rocks will always scratch



softer rocks, but softer rocks usually won’t scratch harder rocks. So with the 10 basic
Mohs samples, you can find where any rock goes on the hardness scale.
* Fingernail: 2.5
= Copper Penny: 3.5
»  (Glass or Knife blade: <5.5
» Hardened Steel: >6.5
o See lots of cool pictures and more at: http://mineral.galleries.com/minerals/hardness.htm

Glacial Geology

e Glacier Types

Alpine (Valley) Glaciers are found in mountain valleys.

Ice Sheets are the largest glacier type, and can even cover an entire continent.

Ice Shelves are bodies of floating ice that are still attached to a glacier.

Outlet Glaciers are confined to valleys but fed by larger glaciers.

Piedmont Glaciers occupy broad lowlands where alpine glaciers emerge from mountain

valleys.

¢ Glacial Formations

Arétes are sharp, jagged ridges left by alpine glaciation.

Cirques are bowl-shaped valleys left by alpine glaciation.

Drumlins are streamlined hills left by continental glaciation.

Erratics are boulders left in odd places by glaciers.

Eskers are long snake-like hills left in the place of glacial streams.

Fjords are steep-sided glacial valleys flooded by the ocean.

Horns are sharp mountain peaks left by alpine glaciation.

Kames are mounds of debris left by continental glaciers.

Striations (chicken scratches) form when glaciers drag rocks over bedrock.

Tarns are shallow lakes or ponds that fill depressions left by glaciers.

¢ Know and explain the formation and significance of Drumlins, Erratics,

Eskers, Striations, and Tarns.

o (Glacial vs. Stream Erosion
o Eresion is the removal of topsoil, rock, or sand from the surface by wind or water.
o Valleys: Glaciers form U-shaped valleys because they erode over a wide, deep area,

while Rivers form V-shaped valleys because they erode only in the canyon bottom.
o Deposition is the laying down of rock-forming material in a natural way. Glaciers are
one such way of this happening.

O 0 0 0 O

O 0O 00000 O0OO0OOo

Tectonic Plate Theory

e Earth’s Composition (Layers)
o Inner Core: Probably a dense rock 1600 miles in diameter.
o Outer Core: A layer of dense liquid metal and rock about 1400 miles thick.
o Mantle: A layer of less-dense liquid rock about 1800 miles thick.
o Composed of liquid rock called magma. When magma pours through the crust, it
is called lava.



o Crust: A layer composed of solid rock about 5-50 miles thick. This is basically what we
call the tectonic plates.
e The Plates
o There are a total of 14 tectonic plates.
o Eachone is 5 - 50 Miles Thick
o Plate Boundaries: These appear to us as faults and fault lines.
¢ Convergent Boundary: Where plates move together (ex: Appalacians long ago)
e Subduction
e Divergent Boundary: Where plates move apart (ex: Atlantic Plate Boundary)
o (Can cause natural hot-water springs (called geysers) like in Iceland.
e Transform Boundary: Where plates move past each other (ex: Baja Peninsula,
San Andreas Fault)
e Often the worst Quakes, and least volcanic activity
e Ring of Fire: The series of fault lines surrounding the pacific plate, at which
much volcanic activity can be found.
o Hawaii: A set of volcanic islands formed by a hot spot.
o Plates often move a few inches at a time during shocks called earthquakes. Earthquakes
are measured on the Richter scale with a Seismograph.
o The modem globe is covered with 75% water and 25% landmass.

Astronomy

e Astronomical effects on earth:
o The Earth’s tilt causes changes in the angle of sunlight, which means sometimes parts of
the earth catch less light from the sun; that is winter.
o The Earth’s proximity to the sun
*  Average 93 million miles
* 1 Astronomical Unit
» Has only an insignificant affect on the seasons (contrary to a popular mistake).
o The Earth’s Movements
= Ratation: The spinning of the earth about its own central axis. (West to East)
»  Orbit: The path the earth follows as it spins around the sun.
o Earth is the densest planet in the solar system.
o Eclipses
= . The eclipse is named for the object being hidden or shadowed on.
e A solar eclipse is when the moon blocks the sun’s light from getting to the
earth. This can only be seen during the day.
e A lunar eclipse is when the earth blocks the sun’s light from getting to the
moon. This can only be seen at night.
* Due purely to coincidence, the sun and moon are at certain sizes and distances
that make them appear exactly the same size from earth.

o Heliocentric Theory: The sun-centered theory of astronomy. This theory, by Copernicus, was
novel because it removed the earth from the center of the universe. It makes no reference to the
sun being the center of the universe, but rather says that the sun is the center of the solar system.
This is now accepted as a fact.
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Tripslip #6
Leaders:

°® Jeff (Geofreo) DeCew

617-964-7845

Geology Bike Loob ...::
617-527-1849

N SUPER IMPORTANT TRIPSLIP

Required Items:
Bike!!!
Helmet
Sneakers
WATER (2.5 liters)
Huge Lunch
Field Kit
Raingear
Bug Spray
First Aid
Notebook
Sun screen

Optional Items:
Bike Lock

Meeting Place:
Brown Middle

School
@ 9:00

NS

THIS TRIP ROCKS!!!!

But on to business, does anyone know the major types of rocks?
You might not, and that’s okay, because I haven’t taught them to
you yet. Basically, there are three types of rocks to look out for.

- Igneous: The original form of all rocks on earth. Also
known as volcanic rocks. These rocks are formed when volcanic
magma comes to the surface of the planet and cools and hardens.

Sedimentary: This form of rock is very varied, but is al-
ways formed by the layering and compiling of sediment (or small
crumbs of other rocks) and the hardening of them into a single
rock. Objects can become trapped on the layers, giving a pud-
ding-effect, (hence, pudding stone is sedimentary).

Metamorphic: The form of a rock which is created after
another rock is put under heat and pressure for a long time.
These rocks are most easily identifiable by the process of elimi-
nation.

GLACIERS (Not a rock): These mysterious masses of
moving magic, are actually only ice. Often there is dirt in them
as well, but that 1s a filthy subject. There are a bunch of greatly
gorgeous glossy glacial terms you guys should know. Among
them are: Esker, Kettle Pond/Hole, Drumlin, Glacial Pavement,
Glacial Striations, Mt. Monadnock, Glacial Erratic.

Plate Tectonics ( it rocks, but it’s not one): A highly
supported theory that the Earth's surface is composed of arc flats
called plates which move around on a sea of boiling rock, creat-
ing different continents and shapes over the millennia.

Diamond
(Geological perfection) (Geological Imperfection)
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- Bike

- #6, Geo Bike Loop

+ Dan Thomases (527-2763)

Peter Montague (969-4196)

.. Wednesday, 10 July 1996

© 1 9:00am-2:00pm

: Lunch, Water, Raingear, Bike, Helmet, any useful bike tools, and

Field Kit (back-pack, first-aid kit, including spare change and moleskin,
extraboot laces, bwets, sharpened, or usable, pencils, note book compass and map).

Sneakrs

Today we will be biking all over Newton to check out some various types of
geology. Geology means the study of geos or, most simply, rocks and minerals.
The three different types of rocks are sedimentary, igneous and metamorphic.
Sedimentary rocks are formed by any kind of weathering effect. How many
different kinds of weathering can you think of? Igneous rocks are divided into two
categories: Intrusive and extrusive, but both are formed from transformation
with heat. What do you suppose the words intrusive and extrusive describe in this
scenario? Metamorphic rock is created by a combination of heat and pressure it is

like a hot sandwiched smushed together. What do you think it would look like?

igheous [extrisive]

sedimentary

...... Igneous [intrusive)

metamorphic

As we bike from place to place tomorrow try to think about what we are
looking at and how it looks differently from other rocks we look at. And don’t

forget to use your hand signals, especially stop!
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