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Preface to GY 112L…the class              
As this is the first lab in GY 112L, it is best to start off with a general explanation 
about the objectives of the course and how it is meant to work with GY 112 (the 
lecture part of Earth history). GY 112/112L deals with the evolution of the Earth, its 
processes, paleogeography, life forms and paleoecology. It is the second of the two 
introductory classes that comprise geology programs pretty much anywhere in the 
country. The first course is GY 111/111L (Physical Geology) which deals with Earth 
materials like rocks and minerals. Before we go any further, let’s make it clear that 
you do not need GY 111/111L before you take GY 112/112L. We assume that 
everyone in GY 112/112L is new to geology and that none of you have ever even 
picked up a rock, a mineral or a fossil. If you have, then good for you. This suggests 
that you are interested in the Earth and implies that you are already half way to 
becoming a geologist. You might want to save a lot of time and bother2 and just go 
ahead and switch your major to geology now. Ask your instructor, or better yet, your 
student lab teaching assistant (TA), if you have any questions about the GY program 
and career opportunities. 
 
The material contained within these labs used to comprise a printed laboratory 
manual that students were required to buy through the USA Bookstore. It was a more 
relevant and very much cheaper alternative to the expensive Earth history manuals 
that most other university classes require. The problem was that it wasn’t easy to 
modify the manual with significant lead-in time (that I not possible given the work 
load of USA faculty) and it became necessary to post revisions on line. That made 
the print edition somewhat redundant. So in 2006, we pretty much made this an 
online only manual. Student comments since that time have made it clear that 
printing the extensive preliminary material at the start of each lab was a bit costly to 
them, so this edition of the GY 112L lab exercises is designed to be more computer 
                                                      
1Figure shows a variety of Silurian trilobites. From Le Conte, J., 1905. Elements of Geology. D. 
Appleton & Co. New York, 667p. 
2 Seriously, if you show potential in geology, we will discuss the benefits of becoming a geologist. 
Money, fame, and fortune are just the start of it… 
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friendly. In fact, you are encouraged to bring a laptop computer with you to the labs. 
Eventually, once we install wireless internet in the Life Sciences Building, you will 
be able to wirelessly search for answers to some of the lab questions during the 
actual lab. In preparation of this capability, the background sections of the lab 
assignments frequently contain hot linked symbols that will take you to either a 
Google search engine, or to an important site that may prove useful in answering the 
question(s). The hot-linked symbols like this: ☼ 
 
So, the only thing that you really have to print off for each lab are the exercises that 
you will ultimately have to turn in for credit. And if you want to do well in this class, 
please make sure that you turn them in on time. Late submissions may be penalized 
and in some cases (e.g., Haywick’s class), may not be accepted at all. And please 
note: GY 112L lab assignments usually comprise a significant component of your 
grade. More importantly, the questions are designed to test your understanding of the 
concepts addressed in each section of the course and they will help prepare you for 
the lab exams. So failing to do them will likely result in you failing GY 112.  
 
You will notice that some terms are highlighted in bold text. These are the important 
ones that you need to understand. In most cases, these terms will be discussed in the 
class lectures or on Dr. Haywick's web page so if you pay attention in class, you will 
learn about them. 
 
You will need a few supplies for the GY 112 labs. If you have already taken Physical 
Geology, you should have most of  these items in your GY 111 lab kit (that is if you 
haven't thrown it away yet!): 
 

• magnifier\hand lens 
• knife (hardness test) 
• ruler 
• colored pencils (red, green, brown, yellow, blue etc) 
• regular graphite-type pencils (soft lead) 
• scientific calculator (just for lab 3) 
• an eraser 

 
 

We trust that you will find the material in this GY 112L online laboratory manual 
both interesting and relevant. As mentioned earlier, we welcome your feedback.  
 
 

 Douglas Haywick 
James Connors 

Mary Anne Connors 
(August, 2009) 

 
 

For comments please E-mail: dhaywick@jaguar1.usouthal.edu ☼ 
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The Geological Time Scale 
(You pretty much need to commit this chart to permanent memory) 

 
 
 
Drawing 101 (AKA how to draw fossils): 
One of the tasks that you are going to have to do quite frequently in the labs is drawing 
fossils (you first do this in lab 6). Some students find this a very rewarding and satisfying 
activity. Unfortunately, many more students feel the whole experience sucks. “I can’t draw” 
they say, or, “If I wanted to draw, I would have taken an art class.” As it turns out, 
illustrations are one of the most effective ways to communicate and scientists need to be able 
to communicate in every way possible. Suffice to say you are going to have to draw these 
fossils whether you want to or not. We also expect you to do a semi-decent job. In fact, the 
grade you receive for the drawings you are required to do is directly proportional to the 
quality of the drawing. Here are some helpful pointers to ensure that you get the highest 
grade possible for each of your drawings: 
 

1. Always use a pencil (never pen unless it is an India ink-filled Rapidograph) 
2. Take your time. It should take you 5 to 20 minutes to draw a fossil (depending upon 

complexity). If you were done in 2 minutes, you probably missed some details. 
Consequently, your mark will be low. 

3. Draw what you see in the specimens NOT what is shown in the picture that is in the 
textbook. Try to spot symmetry in the specimens before you start. This will make 
your task easier. 

4. Draw the whole specimen, not just a corner of the specimen. 
5. Shading adds texture to a drawing and makes it more “alive”. Color on the other 

hand, usually diminishes the quality of a drawing. Avoid using color when you are 
drawing fossils. 

6. ALWAYS add a graphic scale to your sketches (see example 2 on the next page). 
7. Where possible, label key components of the specimen (see example 2 on the next 

page). 
8. Don’t do a crappy job (see example 1 on the next page). 
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Not everyone in the class is a Rembrandt, or a Monet, or a van Eyke, and we do not expect 
masterpieces for every sketch you do of a fossil. All we ask is that you do your best. Below 
are two sketches of a gastropod. One got full marks, and the other got quite a lot less than 
full marks. Can you tell which is which? 
 

 
Sample Sketch 1: A rush job by student John Doe (last seen washing dishes at a local fast 
food restaurant). Awarded 3 out of 8 points. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Sample Sketch 2:  A quality job by student Stephanie Capello. Awarded 8 out of 8 points. 
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Lab One 
Sedimentary Rock Suites and Paleotectonic Environments 
 
Background: Today’s laboratory will introduce you to important sedimentary 
rocks that you will encounter during GY 112L. We will also give you some insight 
to their mode(s) of formation but before getting started, it’s probably necessary to 
explain why we emphasize sedimentary rocks in this class1 As far as Earth history 
goes, sedimentary rocks contain some of the most important clues to the past that 
geologists (especially in GY 112/112L) can examine. Sedimentary rocks provide a 
comprehensive record of material that once existed on the surface of the Earth and in 
all bodies of water. This material includes geological “stuff” like sand grains, large 
bits of rock fragments (i.e., gravel), and fine silt and clay. But it also includes 
fragments of things that were once living (i.e., fossils like plants, shells, fish, algae, 
dinosaurs, etc.) As such, sedimentary rocks record information about depositional 
processes AND the history of life on this planet. Igneous or metamorphic rocks are 
interesting and play important roles in our understanding of Earth history, but we are 
not going to deal with them much in this class. If you like these rocks (hey, who 
doesn’t like an exploding volcano!), take GY 111 and GY 111L.  
 
Speaking of GY 111/111L, if you have already taken that class, you might recognize 
the review material provided in this week’s lab. It’s straight out of the GY 111L lab 
manual. However, before you conclude that this first lab is 100% review, think again. 
Some of the rocks are different from the GY 111L collection and the approach that 
we employ for GY 112L lab exercises is different from GY 111L. In GY 111/111L, 

                                                      
  Figure from Le Conte, J., 1905. Elements of Geology. D. Appleton & Co. New York, 667p. 
 
1 There are actually three major rock classes in geology. Igneous rocks were formed from initially 
molten material. Sedimentary Rocks are formed from initially particulate material or through 
chemical processes involving water (e.g., evaporation of sea water). Metamorphic rocks are rocks 
that have been altered through high temperature and/or high pressure. 
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the material concerning rocks and minerals was organized into coherent packages. 
You got all of the minerals in one bunch, then you got all of the igneous rocks, then 
all of the sedimentary rocks, and then all of the metamorphic rocks. You were left 
alone to learn the rocks and minerals at your own pace. This is a convenient and even 
desirable method for an introductory class on rocks and minerals, but it does not 
really prepare you for rock associations that are found in nature which is vital 
material that you must be able to comprehend in GY 112L. In fact, in some cases, 
having previously taken GY 111/111L actually hurt some students in GY 112L. If 
you want to do well in this class, treat each new lab as a new challenge and do your 
best to correctly answer all of the questions in the manner that the lab instructors 
request3.  
 
The purpose of this the first lab in GY 112L is to introduce you to important 
sedimentary rocks and Earth history concepts. The first “new” item for today’s lab is 
the concept of rock suites. It is normal to find completely different rocks closely 
associated with one another in the geological world. For example, in river valleys 
you might expect to find sand and gravel beds of the point bar adjacent to silt and 
clay deposits of the floodplain. There might even be exposed bedrock in the vicinity 
(after all, the sediment has to be deposited on some type of “basement” rock). A 
“suite” of rocks collected from an ancient river environment might therefore be 
expected to consist of quartz arenite sandstone, conglomerate, shale, and possibly 
granite (the “basement”). You might even find coal, siltstone or breccia under some 
circumstances. Being able to distinguish depositional environments from rock 
suites is necessary in GY 112L, and that is part of what we will be doing in this lab.  
 

Don't Panic! The first lab of any science class can be scary because you really 
don’t know where to start. We recommend that you work with one partner for the 
labs. Having two heads thinking about the questions is better than one. You are 
however, expected to turn in separate lab assignments by the appropriate due date 
written in your own hand in your own words (this does not mean identical material!) 
The pages that follow this section are from the GY 111L lab manual. Please refer to 
them for background information on minerals and sedimentary rocks. 

                                                      
3 Please note that each lab instructor moves at his or her own pace. Some cover all of the material and 
questions in each lab, others do not. However, none of them assume that you have any previous 
experience in geology. You will be taught everything that you need in this lab class, provided of 
course that you listen and takes notes during introductory lectures! 
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 Sedimentary Rocks (From the GY 111 Laboratory Manual) 
Rivers that flow into the Gulf of Mexico through Alabama and other Gulf Coast states 
are typically brown, yellow-orange or red in color due to the presence of fine particulate 
material suspended within the water column. This particulate material is called 
sediment, and it was produced through the erosion and weathering of rocks exposed 
far inland from the coast (including the Appalachian Mountains). Sediment transported 
by rivers eventually finds its way into a standing body of water (e.g., lakes, bays, gulfs, 
etc.) Sometimes this is a lake or an inland sea, but for those of us that reside in southern 
Alabama, it is almost always the Gulf of Mexico. When rivers enter standing bodies of 
water (e.g., the Gulf), the sediment load that they are carrying is dropped and 
deposition occurs. Usually deposition forms more or less parallel layers called strata. 
Given time, and the processes of compaction and cementation, the sediment may be 
lithified into sedimentary rock.   
 
It is important to note that deposition of sediment is not restricted to river mouths. It 
also occurs on floodplains surrounding rivers, on tidal flats, adjacent to mountains in 
alluvial fans, and in the deepest portions of the oceans. Sedimentation occurs 
everywhere and this is one of the reasons why your humble authors find sedimentary 
geology so fascinating.  
 
Sedimentary rocks comprise approximately 30% of the Earth's surface. Those that are 
composed of broken rock fragments formed during erosion of bedrock are termed 
siliciclastic sedimentary rocks (or clastic for short). Sedimentary rocks can also be 
produced through chemical and biochemical deposition. These processes give rise to a 
variety of sedimentary rocks including limestones, cherts and the evaporites. Organic 
sedimentation, which involves vegetation, is a special form of biochemical 
sedimentation. Plant-rich sediment can accumulate to form peat and various types of 
coal. Chemically and biochemically produced sediment is frequently deposited in the 
exact same place it is produced. This is known as in situ deposition. However, 
siliciclastic sediment can be transported a long distance from its source (the area 
where weathering and erosion of bedrock is occurring), through the action of wind, 
water and ice before it is finally deposited. As a result, siliciclastic sedimentary rocks 
frequently retain physical evidence of sediment transport in the form of cross-
stratification or other sedimentary structures.  
 
Sedimentary rocks are classified on the basis of their origin, mineralogy and texture. In 
those cases where sediment particles are extremely small, microscopic examination 
may be required to positively identify the mineralogy and texture of a sedimentary rock 
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(especially those that are siliciclastic).  In these situations, siliciclastic sedimentary 
rocks are normally named according to the size of the grains. This is known as grain 
size. 
 
Siliciclastic Sedimentary Rocks 
Siliciclastic sedimentary rocks are produced primarily through weathering and erosion 
of bedrock exposed at the Earth's surface.  Since bedrock can be composed of any type 
of rock (igneous, sedimentary, metamorphic), the type of sediment derived from the 
erosion of bedrock will vary greatly.  Weathering is a complex process which involves 
elements of physical and chemical alteration. Were you to Google weathering☼, you 
would learn that some minerals (e.g., olivine, pyroxene and calcium-plagioclase), are 
unstable at the Earth's surface and tend to chemically alter very rapidly. In contrast, 
quartz is quite stable at the Earth's surface. It is primarily for this reason that quartz 
becomes concentrated in sediment with progressive chemical weathering of rocks, 
whereas olivine, pyroxene and feldspar are preferentially removed. Sediment containing 
large percentages of unstable minerals tend to occur only in areas near the bedrock 
source. These sedimentary rocks are said to be immature because chemical weathering 
has not yet had enough time to remove the unstable minerals. Along the Gulf Coast 
which is a long way from the Appalachian source of the sediment, we see the result of 
prolonged chemical weathering. Our world renowned beaches are white in color 
because quartz dominates the sediment. This sand is said to be mature.  
 
Sedimentary Rock Textures 
The term texture as applied to sedimentary rocks refers to the general appearance or 
character of a rock. The textural characteristics that are most important for sedimentary 
rocks are as follows: 1) sediment grain size, 2) grain rounding and 3) sorting (Figure 
1.1). The term grain size refers to the average particle size within a sedimentary rock. It 
is usually determined by measuring the dimensions of many sediment particles (in 
millimetres), and calculating the average or mean of these data (Figure 1.1a). Grain size 
is one of the fundamental ways in which siliciclastic sedimentary rocks are named and 
provides vital information about the manner in which the sediment was transported and 
deposited. The degree of rounding of sedimentary particles also provides information 
about sediment transport. Grains that have been transported a long distance have had 
ample time in which to become abraded by contact with other grains. In effect, the 
further a grain is transported, the fewer sharp edges it retains (and the more rounded the 
grains appear; Figure 1.1b). Well-rounded grains have usually been transported a long 
distance from their source.  Angular grains generally have not. 
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Figure 1-1: Variations in (A) grain size, (B) rounding and (C) sorting for particles in 
sedimentary rocks 
 
 
Sorting refers to the degree of uniformity of particle size within a sediment or 
sedimentary rock (Figure 1.1c). Well-sorted sediment is dominated by particles very 
similar in size.  Poorly-sorted sediment contains a range of particle sizes. As with grain 
size and rounding, the relative sorting of sediment provides useful information about the 
transport history of siliciclastic sedimentary rocks. 
 
Classification of Siliciclastic Sedimentary Rocks 
As discussed earlier, sediment grain size is one of the primary ways by which to name 
siliciclastic sediment and sedimentary rocks.  Coarse-grained siliciclastics are composed 
of sediment particles greater than 2 mm in size. Unconsolidated sediment of this size is 
generally called gravel, but some sedimentologists subdivide this size fraction into 
pebbles, cobbles and boulders (see Table 1.1). A sedimentary rock composed of gravel 
is called conglomerate  if  the  grains  are  rounded,  or  breccia  if  the  grains are 
angular. Medium-grained siliciclastic sediment (grain size between 0.063mm and 2mm) 
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Table 1.1. Grain size characterization of siliciclastic sediment\sedimentary rocks 

 
 
 
is called sand and the rock composed of this material would be called a sandstone. 
Fine-grained siliciclastics are called silt (siltstone for the rock) if the average grain size 
is between 0.063 and 0.004 mm, or clay (claystone for the rock) if the average grain 
size is less than 0.004 mm. As it is pretty hard to distinguish  silt  from clay  even with a 
hand lens,  the terms  mud and  mudstone are often used to name sediment and 
sedimentary rocks dominated by clay and silt-sized grains. If a mudstone parts along 
well defined planes, it is called a shale. Sediment sorting and mineralogy can also be 
used to name siliciclastic sedimentary rocks, particularly sandstones.  If a sandstone 
contains little silt and clay (e.g., less than 15% by volume), it is said to be an arenite. 
Sandstones containing between 15 and 50% silt and clay are called wacke (pronounced 
wacky), or, more commonly, greywacke owing to their dark grayish-green color. Most 
geologists regard greywackes as "dirty sandstones.” Arenites can be further subdivided 
in categories reflecting their mineralogical maturity. Mature sandstones are dominated 
by quartz and are called quartz arenites. These rocks are usually well sorted because 
they were deposited in environments where there was constant sediment movement 
(e.g., along a beach). Immature sandstones contain either high proportions of feldspar (> 
25%) in which they are called feldspathic arenites (or arkose) or they contain grains 
that are of mixed origin (quartz, feldspar, mica, broken bits of rock fragments), in which 
case they called lithic sandstones. Both sandstone varieties are generally less well 
sorted than their quartz-rich counterparts. Greywackes are the least well sorted of all 
the sandstones. 
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Color is a useful means by which to distinguish various sandstones from one another. 
For example, most quartz arenites are light in color because quartz is generally white.  
Lithic sandstones are usually light gray or have a “salt and pepper” appearance due to 
the mixture of dark and light colored grains.  Greywackes range from grey to grey-
greenish.  Most arkose is somewhat pink in color because potassium feldspar is pink. 
BEWARE: not all pink sandstone is arkose.  Iron oxide stains and cements (e.g., 
hematite) can color quartz arenite pink to red. These "red sandstones" are common in 
arid regions such as deserts. The moral is make sure that you examine every 
sandstone with a hand lens before you jump to conclusion about its composition. Try 
to identify the components that make up the grains in siliciclastic rocks before you 
attempt to name them. 
 
Geologists generally do not apply specific names to conglomerates, siltstones or 
claystones regardless of their sorting or mineralogy. However, it is not unusual to 
find short descriptions applied to the basic rock name (e.g., well sorted, quartz-
conglomerate, hematitic claystone etc.).   
 
Table 1.2 lists all the sedimentary rocks you are responsible for in GY 111 as well as 
some of the diagnostic features that allow you to distinguish between them. 
 
Chemical and  Biochemical Sedimentary Rocks 
These groups of sedimentary rocks encompass a diverse variety of materials and 
minerals that are either produced through biochemical or chemical precipitation. The 
most volumetrically important are composed of carbonate minerals (limestone and 
dolostone). Other important sedimentary rocks of this group are chert and the 
evaporites.   
 
Limestone 
Limestone is primarily composed of the carbonate minerals calcite and aragonite 
(CaCO3). These minerals occur in two basic forms: 1) fragmented grains of once 
living  organisms  such as clams,  oysters, corals, sea stars etc.,  and 2) as a  chemical 
cement precipitated between the grains that hold the rock together. It is for these 
reasons that limestones are classified as "biochemical" sedimentary rocks. Most 
limestones formed from carbonate sediment that was deposited in marine 
environments. The types of environments where carbonate sediment is deposited 
today are highly variable (beaches, reefs, deep sea etc.). Since different organisms 
live in different environments, the varieties of shells and other fossils that comprise 
limestones are diverse. They include corals, barnacles, clams and oyster shells, some  
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Table 1.2. Classification and identification chart for hand specimens of common 
sedimentary rocks. 

 
Note: You may encounter other sedimentary materials in the sedimentary rocks lab besides those 
listed in the table above. For example, limonite, hematite and bauxite, all of which are produces of 
chemical weathering in soils, are all classified as sedimentary minerals. You might regard them as the 
chemical weathering series.  
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trilobites, bryozoans and many others. Limestones containing obvious biochemical 
remains (e.g., shells in a matrix of fine sediment), are called fossiliferous 
limestones. Most “ancient” types of limestone (e.g. Mesozoic and older) are light to 
dark grey in color. Younger limestones (e.g., Cenozoic) are white to beige in color. 
Several other limestones composed of fossil remains are listed in Table 1.3. Of these, 
coquina and chalk are the most important. 
 
Coquina is a particularly fossiliferous variety of limestone. Its name is derived from a 
type of bivalve (the coquina shell), that is common on beaches in southern Florida. 
The shells are so abundant that they alone are the sole ingredient in the fossiliferous 
limestones that form in this area. The term coquina limestone is today not so 
restrictive. It is used for any limestone primarily composed of shell remains (mostly 
bivalves). Coquinas are usually readily identifiable by their color (yellow to white), 
and their very porous nature. 
 
Chalk is also fossiliferous, but the organisms that comprise it are far too small to be 
identified with a hand lens. Chalks are composed of carbonate microfossils like 
foraminifera or nannofossils like coccoliths (you will learn more about these beasties 
in GY 112/112L). The fact that chalks are composed of very small organisms makes 
their positive identification difficult. Most chalks are white to very light gray in color 
and are relatively soft (hardness 1 to 2). The materials most commonly confused with 
chalk are kaolinite and non-fossiliferous limestone. Kaolinite is a clay mineral and 
does not react with HCl (it also sticks more readily to your tongue). Non-fossiliferous 
limestone is a carbonate rock that is composed of fine-grained particles and reacts 
with acid. Most of the grains in non-fossiliferous limestone are broken up, minute 
pieces of other carbonate components so they are distinct from chalks. They are 
generally harder (hardness up to 3.5) and darker in color (light to dark grey) than 
chalk. 
 
Oolitic limestones (or oolites) are white to gray rocks that are composed of 
exceptionally well sorted, spherical carbonate grains called ooids. Most ooids 
measure between 1 and 2 mm in size and geologists believe that they formed through 
inorganic precipitation (chemical sedimentation) on the sea floor in tropical 
environments like the Bahamas. In much the same way that a snowball grows larger 
when you roll it across the snow, ooids are thought to grow larger by rolling back 
and forth across the sea floor. As a result of this motion, individual ooids build up 
layer upon layer of carbonate minerals. In a hand lens, you can frequently see the 
spherical layering within individual oolites, a diagnostic means by which to identify 
these particular limestones. Detailed tests on oolitic limestones have demonstrated 
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that they contain a significant amount of algal material, and the majority of carbonate 
sedimentologists believe that individual ooids precipitated on organic films that 
might have acted as templates. However, the ooids are not the remains of animals 
and this is the reason why oolites are classified as non-fossiliferous limestones. 
 
Chert 
Chert is a rock of variable color that is composed of cryptocrystalline quartz.  It 
forms through either biochemical or chemical sedimentation. Most biochemical chert 
is formed in much the same way as chalk; through the accumulation of microfossils 
in a marine environment. The only difference is that the microfossils that produce 
chert (mostly radiolarians) are composed of silica (SiO2) rather than carbonate 
minerals. Like chalk, individual microfossils cannot be distinguished within 
biochemical chert. Instead, the rock is distinguished on the basis of its hardness
(H=75). 
 
Chemical chert forms through the alteration of pre-existing rocks in silica-rich 
groundwater. Limestones are particularly susceptible to this diagenetic process. In 
some cases, preserved fossils can be identified within the chert. In other cases, 
alteration is so extensive that all fossils are destroyed. It is frequently impossible to 
distinguish between biochemical and chemical chert without the aid of a powerful 
microscope, and you are not expected to do so in GY 112.  
 
Cryptocrystalline quartz also frequently replaces organic material within fossilized 
wood. The result is petrified wood. It can be distinguished from other varieties of 
chert by its characteristic "wood grain" texture.  
  
 
Evaporites 
Sea water contains an enormous amount of dissolved chemical substances which is 
the reason why it tastes salty. If sea water is evaporated, the concentration of the ions 
dissolved in it will increase. Eventually, some of the dissolved chemicals will 
precipitate out forming evaporite minerals (or evaporites☼). Evaporite minerals 
precipitate in the following order: 1) calcite, 2) dolomite, 3) gypsum, 4) anhydrite 
and 5) halite. It is important to note that the chemical composition of the water 
changes with each evaporite mineral precipitated. If new sea water is added to the 
evaporating brine (a common occurrence that is caused by tidal flooding or waves 

                                                      
5 Any mineral with a hardness greater than 6 is capable of scratching glass. 
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washing onto an arid coastal area), the chemical composition of the water may 
change significantly enough to change the precipitation order.  
 
The dolomite that precipitates out in evaporite environments can be much finer than 
the pink dolomite that is one of the minerals that some of you might have seen if 
your previously look GY 111. In fact, evaporite dolomite can be so fine as to make 
distinguishing individual crystals within a sample virtually impossible. The proper 
name for a rock composed of finely-crystalline dolomite is dolostone. Most 
dolostones are light gray to beige in color and can easily be confused with non-
fossiliferous limestones. Fortunately, dolomite does not fizz with hydrochloric acid 
(unless it is powdered), where as limestone (powdered or not), fizzes a lot. So a good 
way to distinguish dolostone from limestone is by dropping a bit of dilute 
hydrochloric acid on the un-powdered sample. 
 
Organic Sedimentary Rocks 
Sedimentary rocks consisting mostly of plant detritus are a special class of 
biochemical sedimentary rocks. These organic sedimentary rocks are formed in 
anaerobic (low oxygen) environments such as swamps where abundant plant material 
is produced. In the presence of oxygen, organic material will be oxidized to carbon 
dioxide (CO2) and lost from the sediment. Without oxygen, organic material can be 
retained in the sediment. As more and more plant detritus is produced, compression 
of the lowest layers begins to occur. The result is a brown, fibrous mass of twigs and 
leaves called peat. Anyone who has ever planted a tree is familiar with peat (as peat 
moss). You are supposed to put a ball of peat at the base of the roots to retain soil 
moisture. 
 
As further burial occurs, the organic material comprising peat experiences higher 
temperature and pressure. With time, peat can be converted into lignite, the first true 
grade of coal. Lignite is a dull, very soft, brown-black material that seldom contains 
any recognizable plant relicts (pressure and temperature tend to homogenize the 
organic material). Increased pressure and temperature (approaching that which can 
form metamorphic rocks) will convert lignite first into bituminous coal and 
ultimately into anthracite. Anthracite is the highest grade of coal found on the Earth 
and forms only under conditions so extreme that it is generally considered a 
metamorphic rock. Both bituminous coal and anthracite are black in color, but their 
hardnesses and "lusters" are very different. Bituminous coal is softer than anthracite 
and anthracite has a very shiny, nearly metallic luster. The differences between the 
coals are diagnostic, especially if you examine all grades together at the same time. 
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Another organic sedimentary rock that you might see in the labs is fossilized tree sap 
or amber. Amber is yellow to orange, very light and frequently contains the remains 
of insects. It was this latter property that made amber “famous” in the movie Jurassic 
Park.  
 
Sedimentary Structures 
Sediment is generally deposited in discrete horizontal layers called strata☼. These 
sedimentary packages can be 100’s of metres thick. Strata is in turn made up of much 
smaller-scaled layers called beds. The scale of bedding is highly variable. Thinly-
bedded sedimentary rocks are characterized by 1 to 5 cm thick layers. The layering in 
medium-bedded sedimentary rocks varies between 5 and 50 cm in thickness. 
Sedimentary rocks containing beds that are greater than 50 cm in thickness are 
considered to be thickly-bedded. The term bedding sequence is used to describe the 
pattern of interbedding involving different sedimentary rocks (i.e. sandstone, 
conglomerate, limestone, coal). Sedimentary layers and strata are discussed much 
more extensively in later portions of this lab manual. 
 
Some individual sedimentary beds are homogeneous (e.g., a non-fossiliferous 
limestone), but many others are characterized by a very fine layering on the order of 
1 to 2 mm in thickness.  This fine layering is known as lamination, and  can be 
either parallel to the bedding (parallel lamination) or inclined at an angle to the 
bedding (cross-stratification). All kinds of lamination, as well as other features 
generated by currents during deposition of sediment are collectively called 
sedimentary structures.  
 
Cross-stratification (sometimes called cross-bedding) results when sediment 
migrating along a river bed or the sea floor is piled up into ripples, sand dunes or 
other bedforms by currents. The inclined lamination results from sediment 
avalanching down the steeper side of the ripple or dune (Figure 1.2). The wind is also 
good at moving sand grains and sand dunes that form in desert environments can be 
huge. Some are 100s of metres long! Parallel lamination is also caused by currents, 
but faster than the ones than develop ripples or dunes. Around Mobile, the best place 
to find parallel lamination is in the quartz-rich sediment deposited along the surf 
zone of beaches.  
 
Sedimentary structures reveal much about the processes responsible for deposition. 
They commonly occur in an orderly succession indicative of increasing or decreasing 
currents during deposition. There are many other sedimentary structures that are  
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Figure 1-2: Ripples form when currents move sediment along a river bed or the sea 
floor. Cross-stratification results from the avalanching of sediment down the steep 
side of the ripple.   
 
 
outlined in some detail in your textbook. Some may be discussed during 
sedimentology portions of GY 112 and in advanced courses intended for geology 
majors such as GY 402. 
 
 

Environments of Deposition (AKA Paleoenvironments) 
By now, you probably have the feeling that sedimentary rocks can be composed of 
anything, and that they can form anywhere on the Earth's surface. That is more or 
less correct. As long as a sediment-making process is operating (e.g., weathering 
etc.), and as long as the sediment can be deposited in some sedimentary basin (a 
depression on the Earth's surface), sedimentary rocks can form. Sedimentologists 
regard areas where sediment is being deposited as depositional environments☼. 
Table 1.3 and Figure 1.3 summarize the processes and types of sediment that occur in 
the world's major depositional environments. You will learn more about this material 
in the lecture components of GY 112 (and especially GY 111). If you can't wait, feel 
free to Google the term. You may find that understanding depositional environments 
also helps you understand the sedimentary rocks that you are responsible for in the 
labs. 
 
Identifying Sedimentary Rocks: A Survival Guide 
The majority of sedimentary rocks that you will encounter in GY 112 are 
summarized in Table 1.2. As with other rocks, there is a technique to identifying 
sedimentary rocks. Do not immediately try to name a rock when you first pick it up. 
Instead, determine if a sedimentary rock is siliciclastic, biochemical\chemical or 
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organic. For example, if you pick a  sample   from  your   specimen  tray   that  is  
light weight,  black and  contains obvious plant material, it is an organic sedimentary 
rock. That narrows the rock's identity to one of only four possibilities. If the rock is 
not black, lightweight and full of plant material, it is unlikely to be organic and you 
can therefore eliminate the 4 organic varieties. Is the rock siliciclastic (i.e., does it 
contain quartz or feldspar particles)? If so, use your hand lens and a ruler to estimate 
the average grain size of the particles. As you know, some sedimentary rocks such as 
shale and mudstone are very fine grained and you will not be able to see grains. Look 
for other evidence of a detrital origin such as sedimentary structures. If grains are 
present, try to identify their mineralogy. A sandstone full of quartz grains is a quartz 
arenite. One containing obvious feldspar is an arkose. One containing fine matrix 
material that is gray or green in color is a greywacke, etc. A rock that is not organic 
and does not appear to be siliciclastic is likely biochemical\chemical. Is the specimen 
harder than glass (chert), or does it react when a small drop of acid is placed on it 
(limestone)? Use your hand lens to classify any limestones according to the 
information provided in Table 1.2. If the rock is softer than your fingernail (hardness 
2.5), and no reaction is apparent with acid, you probably have an evaporite mineral 
on your hands. Gypsum and halite can be distinguished on the basis of taste.  
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Figure 1.3.  Schematic representation of some of the major sedimentary 
environments summarized in Table 1.3. No scale is implied. 
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Table 1.3. Names and environments of deposition of sedimentary rocks in GY 112L.  
GY 112 Rock Name Environment of Deposition 

SILICICLASTIC 
conglomerate 
breccia 
quartz arenite 
arkose sandstone 
lithic sandstone 
greywacke sandstone 
siltstone 
red shale  
black shale 
green shale 

 
River bed (stream bed) 
alluvial fan 
beach 
alluvial fan 
variable* (rivers, deltas, shelf) 
variable* (rivers, deltas, continental slope) 
variable* (river flood plains, delta) 
river flood plain 
swamp or deep marine 
variable* (lagoon, shallow marine) 

CHEMICAL\BIOCHEMICAL 
limestone (oolitic) 
limestone (fossiliferous) 
limestone  (non-fossiliferous) 
limestone (chalk) 
chert 
evaporite (dolostone) 
evaporite (halite) 
evaporite (gypsum) 

 
shallow marine (wave zone) 
shallow marine (reef, shelf etc.) 
shallow-deep marine (offshore) 
deep marine (offshore) 
deep marine or diagenetic replacement 
tidal flat/sabkha 
tidal flat/sabkha 
tidal flat/sabkha 

ORGANIC 
Peat** 
Lignite** 
bituminous coal** 
anthracite** 
amber 
 

 
 
             swamp 

* the most common depositional environment for these rocks are underlined. 
** in GY 112, you only have to recognize these rocks as “coal”. 
 
Paleoclimate 
So are you comfortable with sedimentary rocks and minerals now? If so, it’s time to 
move onto material that will be new for all students (whether or not you’ve already 
taken GY 111). As mentioned earlier, rocks occur in groups that provide useful 
information about past climates (paleoclimatology) and even past tectonic 
environments (also known as paleotectonic environments). Some rocks provide clear 
evidence of past associations. For example, coals are a useful paleoclimate☼ 
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indicator. All varieties of coal formed from plants in low oxygen (anaerobic) 
depositional environments. This is almost always going to be in a swampy terrestrial 
setting. Consequently, if you find a coal bed, chances are that the paleoclimate was 
wet (swamps would not form in an arid paleoclimate). Unfortunately, you can’t really 
tell if the paleoclimate was tropical or temperate (there are swamps in warm climates 
like the “Deep South” where we live, but also in cold climates more typical of Russia 
or northern Canada). There are, however, some pretty good paleo-temperature 
indicators. Oolitic limestone, to the best of our knowledge, only forms in shallow 
marine (shelf) environments in tropical settings. If you find oolite anywhere, it 
indicates that  the paleoclimate during deposition was tropical.  There are also arid 
indicator rocks. If you find evaporite minerals like gypsum in a sedimentary 
succession, it implies that there was significant evaporation of water, hence it must 
have been dry at the time of deposition. 
 
Paleotectonic environments need a bit more explanation. In general, we recognize 
three major types of active tectonic settings (convergent, divergent, transform) and 
one non-active tectonic setting (passive continental margin, intraplate areas), but 
there are dozens of variations. For example, convergent plate boundaries occur in 
three different flavors: 1) oceanic plate subducting under continental plate [western 
South America]; 2) oceanic plate subducting under oceanic plate [north of New 
Zealand, Aleutin Islands]; 3) continental crust subducting under continental crust 
[India-Asia, Africa-Europe]. Divergent plate boundaries can occur at sea [Mid 
Atlantic Ridge] or on land [East African Rift]. Transform plate boundaries are the 
most complex of all because they can give rise to compression and extension at the 
same time [e.g., wrench basins]. Each of the paleotectonic environments would have 
a mixture of sedimentary, igneous and metamorphic rocks. For example, a passive 
continental margin (one where no active tectonics is occurring) should be dominated 
by relatively mature coastal sedimentary rocks (e.g., quartz arenite) and other 
marine sedimentary rocks like fossiliferous limestones, evaporites etc. Igneous and 
metamorphic rocks should be rare unless there is exposed "basement" in the area 
(e.g., granite, gneiss). In contrast, active paleotectonic environments should include 
significant amounts of igneous and metamorphic rocks. If you were to travel to the 
west coast of North America which is a former convergent plate boundary, you 
would find a wide variety of mixed rocks. They might include immature 
sedimentary rocks such as arkose and breccia, perhaps some conglomerate (all 
derived from the weathering and erosion of mountain ranges), volcanic ash and lavas 
that were explosively erupted from composite volcanoes, and metamorphic rocks that 
were produced during deformation in the mountain building process. You might find 
the paleotectonic questions in today’s lab a bit challenging this early in the course, 
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but it will become increasing more straight forward as you learn more about the 
rocks   that   comprise   our   planet.  Figure 1-4  should help  you to think about rock 
associations in some of the typical paleotectonic environments. 
 

 
This is the complete list of rocks that you will encounter in the Lab component of GY 112  

 
Sedimentary Rocks 

Quartz arenite 
lithic sandstone 

greywacke 
arkose 

conglomerate 
breccia 

red shale 
black shale 
green shale 
siltstone* 

fossiliferous limestone 
oolite (oolitic limestone) 

non-fossiliferous limestone 
dolostone 

coal  
amber 
halite 

 
Igneous Rocks 

Granite* 
Basalt* 

 
Metamorphic Rocks 

Schist* 

 
*-These are considered “basement rocks” and you will not see them on lab exams in GY 112 
 

Notes 
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Figure 1.4.  Common igneous, sedimentary and metamorphic rock associations in 
three typical paleotectonic settings. 
 

A) a convergent plate setting (continental-oceanic plate) 
B) a divergent plate setting (continental rift) 
C) a passive continental margin 

 

Sedimentary Rocks (Common) 
• Immature on continent side of 

subduction zone (breccia, arkose) 
• Immature in trench (greywacke, 

turbidites, deep marine shale) 
Igneous Rocks (Common) 

• Extrusive: ash, andesite, rhyolite 
• Intrusive: granite, diorite 

Metamorphic Rocks (Common) 
• Regional & contact (all grades) 
• cataclastic 

Sedimentary Rocks (Common) 
• Mature/immature (breccia, arkose, 

quartz arenite, conglomerate, red 
shale) 

Igneous Rocks (Rare) 
• Extrusive: Basalt 

Metamorphic Rocks (Rare) 
• Contact (Low grade) 

Sedimentary Rocks (Common) 
• Mature siliciclastic (quartz arenite, 

conglomerate, red shale) 
• Limestones: all types 
• Evaporates, coals 
•  

Igneous Rocks (none) 
 
Metamorphic rocks (none) 


