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                Name: __________________
Lab day & time: ________________
TA: _______________________
Lab 5: Sedimentary and Metamorphic Rocks
Purpose of the lab:
●
Learn about sedimentary rocks and common sedimentary structures
●
Learn to identify several new metamorphic minerals
●
Study metamorphic rocks formed from a variety of protoliths
Sedimentary Rocks
PART 1: Clastic Sedimentary Rocks
Sedimentary rocks form by cementation of sediment derived from older igneous, metamorphic or
sedimentary rocks, accumulation of material produced by living organisms, or direct precipitation from
aqueous solutions. They can be broadly divided into clastic, biochemical, organic, and chemical subgroups.
In this section, we will focus on clastic sedimentary rocks, which are produced by cementation of sediment.
Individual grains within clastic sedimentary rocks are referred to as clasts. Clastic sedimentary rocks are
classified based on several properties, including the size of the clasts, clast shape, and the clast compositions.
Clast size:
The size of clasts is related to the amount of energy available to transport the
clasts—transport and deposition of larger clasts require high energy environments, such as mountain
rivers, whereas deposition of very fine-grained material requires very low energy environments.
For this
lab, use the provided grain size cards to determine the clast size and report an average size of the
largest clasts.
Clast shape:
Clast shape reflects how far the clasts have been transported. As clasts are transported by
wind or water, they become progressively more rounded. A sediment with very rounded clasts, therefore,
suggests a longer transport distance for the sediment making up the rock. In sandstone, rocks with
rounded clasts are called mature, whereas rocks with angular clasts are called immature.
Clast composition:
Clast composition, like clast shape, can reflect both the distance sediment has been
transported and also how many times it has been eroded and redeposited. Quartz is much stronger than
most other minerals, so as a sediment is transported and reworked, other minerals break down and the
percentage of quartz increases.
For the purposes of this lab, we will just look at whether the clast
composition is homogenous (primarily one rock or mineral) or variable. In summary, clast
composition refers to the mineralogy of the clast. If clasts are all the same mineral composition, then
the composition would be “homogeneous.”
Name
Clast size
Clast shape
Breccia
> 2 mm
angular
Conglomerate
> 2 mm
rounded
Sandstone
1/16 mm to 2 mm
Mature = rounded
Immature = angular
Siltstone
1/256 mm to 1/16 mm
Too small to see
Shale
<1/256 mm
Too small to see
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                Name: __________________
Lab day & time: ________________
TA: _______________________
Use the table and descriptions above, to name the different clastic sedimentary rocks in this section.
For
shale or siltstone samples, you can write N/A for the clast shape and clast composition.
A.
Describe and name each of the sedimentary rocks below:
Sample A1
Clast size [1]: ______________________
Clast shape (rounded or angular) [1]: _____________________________
Clast composition (homogenous or variable) [1]: _____________________________
Rock name [1]: _____________________________
Sample A5:
This is a sample collected from the Santa Ynez Mountains, behind Santa Barbara.
Clast size [1]: ______________________
Clast shape (rounded or angular) [1]: _____________________________
Clast composition (homogenous or variable) [1]: _____________________________
Rock name [1]: _____________________________
Sample E2-5.6:
This sample is from the 98 million year old Dakota Formation, which formed along the
margin of the Western Interior Seaway, an inland sea that split North America in half during the
Cretaceous.
Clast size [1]: ______________________
Clast shape (rounded or angular) [1]: _____________________________
Clast composition (homogenous or variable) [1]: _____________________________
Rock name [1]: _____________________________
Sample A2
Clast size [1]: ______________________
Clast shape (rounded or angular) [1]: _____________________________
Clast composition (homogenous or variable) [1]: _____________________________
Rock name [1]: _____________________________
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                Name: __________________
Lab day & time: ________________
TA: _______________________
Sample 4:
This sample is from the white beach cliffs that line the Santa Barbara coast.
Clast size [1]: ______________________
Clast shape (rounded or angular) [1]: _____________________________
Clast composition (homogenous or variable) [1]: _____________________________
Rock name [1]: _____________________________
Sample E2-5.7:
This is another rock type from the Santa Ynez Mountains, behind Santa Barbara.
Clast size [1]: ______________________
Clast shape (rounded or angular) [1]: _____________________________
Clast composition (homogenous or variable) [1]: _____________________________
Rock name [1]: _____________________________
PART 2: Biochemical, Organic and Chemical Sedimentary Rocks
In this section, you will study biochemical, organic and chemical sedimentary rocks. As with the clastic
sedimentary rocks, rocks in these subgroups form in distinct environments on Earth, making these rocks
useful for determining the setting and climate during rock formation.
Name
hardness
Reacts with HCl
Other
Limestone (calcite)
3
Yes
Rough weathering
Dolomite
3
When powdered
Rough weathering
Gypsum
2
No
Fibrous habit
Halite
2.5
No
3 cleavages at 90º
Chert
6.5–7
No
Conchoidal fracture, variable colors
Coal
< 3
No
Black, low density
A.
Describe how each of the different subgroups of sedimentary rocks form. Include likely settings for
formation of these rocks:
Biochemical: _____________________________________________________________________________________________________
____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________
________________________________________________________________________________________________________________ [2]
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                Name: __________________
Lab day & time: ________________
TA: _______________________
Organic: _____________________________________________________________________________________________________
____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________
________________________________________________________________________________________________________________ [2]
Chemical: _____________________________________________________________________________________________________
____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________
________________________________________________________________________________________________________________ [2]
B.
For each sample, determine the rock name, list the properties you used to uniquely identify it (color,
hardness, reaction with HCl, appearance) and describe a likely setting for the formation of this
sample.
Sample E2-5.1
Rock name [1]:
Properties [1]:
Setting [1]:
Sample E2-5.2
Rock name [1]:
Properties [1]:
Setting [1]:
Sample E2-5.3
Note that this sample includes two types of this rock type.
Rock name [1]:
Properties [1]:
Setting [1]:
4
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