
GY 111 Lecture Notes                                    D. Haywick (2008-09)                                                                  

 

1

GY 111 Lecture Note Series 
Sediment, sedimentary rocks and sediment transport 

 
Lecture Goals 
A) Types of Sediment 
B) Sedimentary Rock Classification 
C) Sediment Transport 
 

Reference: Press et al., 2004, Chapter 8; Grotzinger et al., 2007, Chapter 5,  p 111-120 
GY 111 Lab manual Chapter 3 

 
A) Types of sediment 
Last time we discussed weathering and the development of soil. Remember: soil is a product of 
weathering that occurs in situ (i.e., in place). Soils are mostly the product of chemical weathering 
and almost always contain significant organic material. 
 
If you have already committed the rock cycle cartoon to memory, you will remember that the 
sedimentary component involves several important processes: 1) weathering, 2) erosion/ 
transportation and 3) lithification. We have already dealt with weathering and will deal with 
lithification in an upcoming lecture. Today we will concentrate on the erosion and transportation 
of sediment, but not until we sort out the types of sediments that occur on the surface of the Earth 
and how geologists classify sedimentary rocks. 
 
There is a lot of different types of sediment. All that material derived from the weathering of 
bedrock is just one type. In general, geologists recognize 4 types of sediment: 
 

1) siliciclastic 
2) biochemical (also called bioclastic) 
3) chemical 
4) organic 

 
Siliciclastic sediment is sediment that is dominated by silicate minerals like quartz, feldspar and 
clay minerals (the silic component of siliciclastic). That the sediment is usually derived from the 
break up of bedrock (weathering) is the reason why we classify it as siliciclastic. Remember 
pyroclastic rocks from last week? Clastic means broken up bits of rock. 
 
Biochemical (or bioclastic) sediment is mostly produced from the remains of living animals. 
Shells and skeletons produced by many forms of marine life (e.g., clams, oysters, corals) produce 
hard body parts that are primarily composed of CaCO3. There are two polymorphs of this 
substance. One you have already seen in the lab (calcite). The other is aragonite. When sediment 
is dominated by aragonite and calcite, we classify it as biochemical or bioclastic (bio- life; clastic 
– broken up material). 
 
It should also be noted that CaCO3 is not the only material used by beasties to produce skeletons 
or shells. Silica and various phosphate minerals are also used, just not as often. 

Note: Depending upon the semester, some of the material that is scheduled for this lecture (e.g., some 
aspects of sedimentary rock classification), may not be discussed today. Sometimes it is discussed 
during a lab lecture in place of a lecture lecture. 
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Chemical sediment is produced through precipitation of minerals from water. The most common 
minerals are produced through the evaporation of sea water and include: halite, sylvite, dolomite, 
calcite, gypsum and anhydrite. These minerals are called evaporites  (or evaporite minerals). 
Other minerals form from freshwater. All are classified as chemical sediment because they are 
chemically produced. 
 
The last type of sediment is perhaps the easiest to distinguish. Organic sediment is simply the 
remains of terrestrial plants. Ultimately, this type of sediment produces the coals and another 
product made popular following the release of Jurassic Park, amber (fossilized tree sap). 
 
B) Sedimentary Rock classification 
Sedimentary rocks are produced from sediment through the action of lithification which for now, 
we will simply consider as a form of cementation (imagine pouring glue on the sand at Dauphin 
Island beach – that is more or less what happens in nature except the “glue” is not man-made, it’s 
a natural mineral). 
 
The first step to sedimentary rock classification is to identify its sediment type. If the sediment is 
largely composed of silicate minerals (quartz, feldspar etc.), it is classified as a siliciclastic 
sedimentary rock. Any sedimentary rock that contains the remains of animals (almost always 
marine animals) is called a biochemical sedimentary rock. Sedimentary rocks that are produced 
through chemical precipitation from water are called chemical sedimentary rocks. If the rock 
contains plant remains, it is an organic sedimentary rock.  
 
The next step in sedimentary rock classification is to identify the dominant particle size of the 
sediment that makes up the rock. For this, you will need to have a ruler (metric scale) and a hand 
lens. The particle size (or grain size) terminology that is used is indicated in the diagram below 
(it’s from your lab manual). The show you how it is used, we’ll start with the siliciclastic 
sedimentary rocks. 
 

 
For our purposes, any sediment with particles larger than 2 mm is classified as gravel. A 
siliciclastic sedimentary rock containing particles 2 mm or more would be called conglomerate if 
the particles were well rounded or breccia if the particles were angular. Grain rounding is shown 
in the sketch on the top of the next page. 
 



GY 111 Lecture Notes                                    D. Haywick (2008-09)                                                                  

 

3

 
 
Sediment composed of particles between 2 mm and 0.063 mm in size is called sand and 
siliciclastic sedimentary rocks dominated by sand particles is called sandstone. As you will see in 
the lab lecture, there are a lot of different types of sandstone. 
 
Siliciclastic sedimentary rocks that are composed of fine sediment (less than 0.063 mm) are 
called siltstones or claystones. The term mudstone and shale may also be used as you will see 
when we get into the sedimentary rocks in the GY 111 labs). 
 
Biochemical and chemical sedimentary rocks are also classified according to their grain size, but 
the rules are not a strict as they are for the siliciclastic rocks. In general, any rock that is 
composed of CaCO3 is called a limestone, but there are different types of limestones. Limestone 
composed of gravel-sized shell/skeletal fragments are called fossiliferous (mixed components) or 
coquina (just shells). Limestone composed of mud-sized sediment is generally called chalk. The 
chemical sedimentary rocks are usually just named after the dominant mineral (e.g., halite, 
gypsum etc.), but beware, most chemical sedimentary rocks are not pure minerals. For example, 
the sylvite that you will see in lab contains a lot of halite too. 
 
Organic sedimentary rocks include the coals and amber. Four coals are distinguished. In order of 
increasing rank they are 1) Peat,  2) lignite (or brown coal), 3) bituminous coal and 4) 
anthracite. The rank of a coal is essentially how much carbon it contains. Peat is a low rank 
“coal” that is brown to reddish brown because it contains little carbon. It is largely composed of 
dehydrated plant material. If you add water, it swells up. You can buy peat at the store (peat 
moss) to add to your soil. Lignite is dark brown in colour and contains more carbon than does 
peat (it is a higher rank). It should be noted that carbon is NOT added to lignite. The volatile 
components in peat (e.g., water, hydrogen, nitrogen) have been lost during the coal formation 
process1. Bituminous coat is more or less solid black and has a dull to shiny appearance. It 
contains mostly carbon and is our nation’s most abundant fossil fuel. Anthracite is all carbon and 
has an almost metallic luster. It is the best fuel of all of the coals, but sadly, there isn’t much of it 
around anymore. We burned most of it long ago. Now we are stuck with lower rank bituminous 
coal. It also commonly has a lot more sulfur in it that when burned, produces acid rain. All the 
more reason to stop burning coal. 
 
C) Sediment Transport 
There is still a lot to tell you about sedimentary rock classification, but we’ll leave the remainder 
of it for future labs and lectures. Now let’s turn to the problem of sediment transport. All 
sediment is formed somewhere, but it may not stay where it originally formed. Consider that 
granite hill that we discussed a couple of lectures ago. Weathering will eventually reduce the 
granite to sediment, but since the sediment is on a hill, it is likely that erosion will cause the 
sediment to move down slope. This movement of sediment is called sediment transport. The 
most effective agent of sediment transport is flowing water (e.g., rivers), but wind and ice are also 
                                                           
1 Coal is formed under specific circumstances which we discuss in a future lecture. For now, we will just 
conclude that heat and pressure associated with burial forms coal and that the higher the heat and pressure, 
the high the coal rank that results. 
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important agents. Wind is especially effective in desert and beach environments. Ice in the form 
of glaciers (see the photo on this page of alpine glaciers near Mount Cook, New Zealand) is the 
most powerful erosive agent on the surface of the Earth and during times of continental 
glaciations, is capable of transporting billions and billions of tons of sediment. In the Gulf Coast 
region, rivers are the major transport agent of sediment. All you have to do to prove this to 
yourself is to look at a river during a high water period. The water is deeply coloured brown, 
yellow, red or orange in these parts due to the presence of Fe3+ from chemical weathering in the 
sediment. The sediment that colours water is being carried in suspension and is usually fine 
grained (silt and clay). It is called the suspended 
load and in some rivers such as the Mobile and 
Mississippi, is the major sediment size carried. You 
won’t be able to see coarser material (sand and 
gravel) being carried by rivers because it is 
generally transported along the river bed. This is 
called the river’s bed load. Sand and gravel that is 
transported as bed load may be exposed in sand 
bars as water levels drop in rivers. It is usually 
deposited in bedforms like ripples and dunes 
which are asymmetrical in shape and can be used to 
determine past current directions.  
 
 
 
 

 
 
 
 
Rivers also carry a significant amount of dissolved minerals in solution as the solute (or 
dissolved) load. The Amazon River drains a huge tropical region of South America and 
subsequently carries tremendous amounts of suspended and solute load. In colder climates (e.g., 
Canada), the rivers carry less dissolved and suspended material because chemical weathering is 
less intense. River water is much clearer and the bed load is much coarser in colder regions of the 
Earth. 
 
One last term for today. The total load of a river is defined as the total amount of bed load, 
suspended load and solute load the river carries.  
 
In upcoming lectures, you will be introduced to various sedimentary environments (also known 
as depositional environments). These are specific places where sediment accumulates and 
sedimentary rocks ultimately form. They include alluvial fans, rivers, swamps, beaches, lagoons, 
deltas, reefs, shelves etc. There are dozens of different sedimentary environments; we will only 
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be able to deal with a few in GY 111. If you are a geology major, you’ll learn about many more 
sedimentary environments and the rocks they form in GY 402. 
 

Important terms/concepts from today’s lecture 
(Google any terms that you are not familiar with)  

 
 Erosion 

Transportation 
Siliciclastic sediment/sedimentary rocks 

Bioclastic (biochemical) sediment/sedimentary rocks 
Chemical sediment/sedimentary rocks 
Organic sediment/sedimentary rocks 

Sand, silt, clay, gravel 
Grain size (particle size) 

Limestone (chalk, fossiliferous, coquina) 
Sandstone 
Siltstone 

Claystone 
mudstone 

Conglomerate 
Breccia 
Chalk 

Coal rank 
Coal (peat, lignite, bituminous, anthracite) 

Amber 
lithification 

Calcite/aragonite 
Evaporite minerals 

Banded gypsum 
Evaporite basin 

Suspension (suspended load) 
Solute (dissolved) load 

Bed load 
Total load 

ripples 


