GY 111 Lecture Note Series
Lab 3: Introduction to Sedimentary Rocks
Lecture Goals:
A) Sedimentary Rock Classification
B) Grain Size
C) Siliciclastic Rocks
D) Biochemical Rocks
E) Other sedimentary rocks
References: GY 111; Earth Materials Lab Manual; Chapter 3.
A) Sedimentary Rock Classification
Sedimentary rocks are not classified in the same systematic way that the igneous rocks are
classified. Instead, we look primarily at the composition of the sediment particles or grains.
Secondary classification is done on the basis of grain size.
If grains are dominated by silicate minerals like quartz, feldspar, muscovite, clays etc, we classify
the sediment as siliciclastic and the rocks formed from these grains siliciclastic sedimentary
rocks. If the grains are composed of calcium carbonate (calcite and aragonite) that was mostly
derived from living organisms (e.g., shells, skeletons, tests), we classify the sediment as
biochemical (or bioclastic) and called the rocks formed from this sediment biochemical
sedimentary rock. For our purposes, most biochemical rocks are limestones.
Chemical sedimentary rocks are derived from mineral precipitation from water. Sea water
evaporation leads to the evaporite minerals (halite, sylvite, dolomite, gypsum and anhydrite).
Evaporation of saline lakes leads to banded gypsum. Water percolating underground may result
in precipitation of calcite in caves. The stalactites and stalagmites that commonly fill caves are
composed of this “calcite”, of course to keep your life difficult, we don’t call it calcite. Cave
precipitates composed of CaCO3 are called travertine and they are pretty easy to identify
because of their banding and “anatomically correct” shape (you’ll see what I mean when you see
our sample in the lab!).
Organic sedimentary rocks were produced from plant material. Four of the five specimens that
you will need to identify are considered coals (peat, lignite, bituminous coal, anthracite). The
other organic sedimentary rock in our collection is amber (fossilized tree sap). None of these
materials is particularly difficult to distinguish, but if you are wise, you will look at all 4 coals
together. Telling them apart is a critical means of identification.
B) Grain size
The siliciclastic and biochemical
sedimentary
rocks
are
largely
distinguished on the basis of particle
size. Figure 1 to the right from your lab
manual (and web lecture 14)
summarizes particle size and the names
of siliciclastic rocks that contain
particles of specific sizes. You will need
to know this chart to survive the
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sedimentary rocks in this portion of the lab.
Determining particle size in sedimentary rocks ranges from pretty darn easy to awfully hard. If
you can see grains and if many/most are bigger than 2mm than you are dealing with gravel. If
the particles are visible by eye or with the use of your hand lens, but are smaller than 2mm, they
are called sand. These are the easy sizes to identify. The hard sizes are silt and clay because they
are too fine to see by eye or even with a hand lens. You can do the taste test to determine silt (I’ll
tell you about this in the lab), but in many ways, you don’t really have to tell the difference. We
call sediment dominated by silt and clay sized particles mud.
C) Siliciclastic rocks
Siliciclastic rocks are not only named on the basis of particle size but on the composition of the
particles. For rocks containing gravel sized sediment, the shape of the particles is also important.
Let’s start with siliciclastic sedimentary rocks composed of gravel sized particles. If the particles
are well rounded, the rock is said to be a conglomerate. If the particles are poorly rounded or
“angular” the rock is called breccia. The composition of the particles is highly variable, but in
this case, we do not sub-divide the rocks any further. It’s either conglomerate or breccia
regardless of the particle composition.
Not so for siliciclastic sedimentary rocks composed of sand sized particles. These so-called
sandstones come in 4 flavors:
1) Quartz Arenite (if the particles are quartz grains)
2) Arkose (if the particles contain significant amounts of feldspar – usually orthoclase)
3) Lithic Sandstone (if the particles consist of quartz and dark grains)
4) Greywacke (if the sandstone contains grains and lots of fine mud)
The best way to distinguish between these rocks is color, but remember my warning about colour.
Sometimes it is inconsistent. Quartz arenites is usually white or light in colour; arkose is usually
pink to red in colour; lithic sandstone is “salt and pepper” coloured; greywacke is grey to green in
colour.
Mud sized sedimentary rocks are usually called shales (sometimes mudstone is used). Shales
come in different colours reflecting different conditions during sedimentation. Red shale formed
on river floodplains and distal portions of alluvial fans where oxidation occurred (the red colour
is due to “rusted iron”). Black shales form in areas where there is no oxygen (anaerobic
environments) and there is plenty of organic material like swamps (the black colour is carbon).
Green shales form in areas that are anaerobic but where organic material is not abundant (e.g.,
lagoons and estuaries).
D) Biochemical Sedimentary Rocks
The limestones are not as rigorously named as are their siliciclastic cousins, but there are some
tricky ones. Most of the particles in these sedimentary rocks were derived from fossil remains, so
gravel sized biochemical sediment is usually composed of recognizable fossil fragments. If you
can see fossils that are larger than 2 mm in size and if the rock fizzes everywhere1 with acid, call
the rock a fossiliferous limestone. If the rock fizzes with HCl but appears to be devoid of fossils
and is instead composed of mud-sized particles, the rock is best called a non-fossiliferous
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The diagnostic test from limestone is reaction with HCl acid. Remember, all limestones are composed of
calcium carbonate (calcite and aragonite) and these mineral fizz with HCl.
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limestone. Both of these rocks (fossiliferous and non-fossiliferous limestones) are rather variable
in colour. Old limestones (more than 100 million years old like those we have in Alabama) are
light to dark grey in colour. Younger limestone (less than 100 million years old) and modern
limestones like those in Florida are cream to white in colour. All fizz with HCl acid. The one
limestone to be careful off is chalk. Chalk is white in colour, usually very soft (like kaolinite) and
fizzes like crazy when you add acid to it. Chalks are composed of exceptionally tiny animal
remains. These nannofossils are so small that they can only be seen with an electron microscope.
In a cube of chalk the size of a sugar cube (1 cm x 1 cm x 1 cm) there are some 80 billion
separate fossil remains (that’s 13 times the current human population on the planet). The chalk
samples that you will see in the lab came from outcrops 100s of metres thick. The number of
beasties that comprise these chalks is probably greater than all the stars in the universe.
Were you to take an advanced course in sedimentary geology, you would learn about a bunch of
sand-sized limestones. Fortunately in GY 111, you only need to know one. Oolitic limestone
(oolite) is composed of perfectly spherical san-sized particles of CaCO3. These particles are
interesting because of
the way they grow.
They
are
partially
biochemical
and
partially chemical and
form in very tropical,
shallow seas where
evaporation of seawater
is rapid (e.g., Bahamas).
We will discuss their
formation
in
an
upcoming lecture.
E) Other Sedimentary
rocks.
The
number
of
sedimentary rocks that
forms on the planet is
large
because
the
number of sedimentary
environments
where
these rocks is large (see
figure 2 from your lab
manual). I don’t want to
go into a lot of them
today (I want you to
have time to look at
some of the rocks), but I
do
want
you
to
appreciate the depth of
the sedimentary rocks.
Remember our lectures
on weathering and
soils? We talked about
chemical
weathering
and how some minerals
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become unstable in a sedimentary environment. Any mineral containing iron in it (e.g.,
ferromagnesium minerals in the igneous rocks) will chemically weather. Minerals like hematite,
limonite and bauxite (the “weathering series”) are ultimately sedimentary rocks. I suppose they
are best described as chemical sedimentary rocks, but I prefer to keep them separate from the
other true chemical rocks (e.g., the evaporites). When you see them in the lab (and you will see
them in the lab) remember that they are products of chemical weathering. Just when you thought
it was safe to forget the rock cycle, it comes around and gets you again.
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