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GY 112 Lecture Notes 
Alabama in the Paleozoic 

 
Lecture Goals: 
A) Distribution of Paleozoic rocks in Alabama 
B) Paleozoic Paleogeography in Alabama 
C) Stratigraphy 
 

Textbook reference: Levin, nothing specific. Refer instead to Jim Lacefield’s book 
 
A)Paleozoic rocks in Alabama 
Up until comparatively recently, there weren’t any publications that dealt specifically 
with the geology of Alabama that the average person could read and enjoy. Don’t get me 
wrong, there are a lot of publications featuring Alabama geology, but most were written 
by geology or paleontology experts for other experts in  these fields. The Geological 
Survey of Alabama is the primary source of most of these publications (see web link 
below to access their publication lists), and if you ever need to know detailed information 
about anything dealing with geology in this state, they are the people to contact. But, if 
you ever just wanted to read a bit about Alabama rocks or fossils or its geological history 
without being bogged down with fine details, you were screwed. All that changed in the 
year 2000 when Jim Lacefield, a 
Ph.D. candidate in Science Education 
at the University of Alabama, 
published a manuscript with the 
Alabama Geological Society  titled 
Lost Worlds of Alabama: A Guide to 
the State’s Ancient Life and 
Landscapes”. This book summarizes 
Alabama’s Earth history in a way that 
anyone can understand. I recommend 
it to anyone who is interested in the 
origins of our state. Jim is currently 
working on a new edition of the book. 
Keep an eye open for it. He promises 
that it will have lots of new stuff in it. 
 
One of the things that Lacefield’s 
book does is present the 
paleogeographic evolution of 
Alabama. Many of the diagrams that I 
include in this lecture are derived (at 
least in part) from Lacefield’s work. 
Scoffin’s work also features 
prominently in this lecture. 
 
So where do we start? How about the 
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distribution of Paleozoic aged rocks in Alabama? For the most part, Paleozoic rocks are 
restricted to the northern portion of the state (see sketch at the to bottom of the previous 
page). As you doubtless recall, Alabama is at the southern end of the Appalachians. A 
west to east transect across the northern part of our state (the location of cross section line 
is on the previous sketch) represents a section across most of the physiographic 
“provinces” of this mountain belt. The vast majority of the Paleozoic strata exposed in 
Alabama are within the Plateau Provinces of the Appalachian mountain belt and as such, 
are mostly undeformed. This means that they are generally flat lying and the law of 
superposition holds (i.e., the oldest rocks are on the bottom). Rocks within the Valley 
and Ridge Province of the Appalachians (e.g., underlying Birmingham), are faulted and 
folded, but they are still mapable and easily recognized as Paleozoic in age because their 

fossils are still preserved. In the Piedmont Province, 
rocks are rather highly metamorphosed so that their 
original sedimentary characteristics (including their 
fossil content) are frequently destroyed. We find 
marble and quartzite and schist and can conclude that 
the original parent rocks were limestone, quartz 
arenites sandstone and shale, but we can’t absolutely 
tell what their original environments of deposition 
were. The rocks exposed within the plateau regions of 
Alabama do, however, record Paleozoic environments 
of deposition. With them, we can determine the 
paleogeographic history of Alabama. 
 
B) Paleozoic paleogeography of Alabama 
The Early Paleozoic in Alabama (Cambrian-
Ordovician) was dominated by shallow marine 
carbonate sedimentation. The rocks vary from 
limestone to dolostones in composition and some are 
very siliceous (they contain a lot of chert). The 

Paleogeography of Alabama during the 
Ordovician 
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stratigraphic make up of these rocks is quite variable, but we frequently cluster them 
together and refer to them collectively as the Knox Group. This very thick sequence of 
rocks ranges from Cambrian to Ordovician in age (we say it is Cambro-Ordovician in 
age) and contains a variety of fossils including trilobites, stromatolites, stromatoporoids, 
algae, crinoids, brachiopods and molluscs. Dolomitization (the replacement of limestone 
by dolostone) has destroyed much of the fine detail of the rocks in many places, but 
sometimes you fine unaltered limestone. The distribution of rocks like the Knox Group 
suggest that much of Alabama was covered in a shallow marine (tropical?) sea during the 
Early Paleozoic, but there were highlands and volcanoes (perhaps an island arc) 
associated with the development of subduction to the east. These volcanoes would have 
provided siliciclastic material into the otherwise carbonate-dominated environment. 
 
The Middle Paleozoic (Silurian-Devonian) also had a lot of carbonate deposition. One of 
the most famous of the Alabama formations deposited at this time was the Silurian Red 
Mountain Formation which crops out in Birmingham. This strata was originally 
limestone (oolitic and fossiliferous), but it was largely replaced by hematite. You might 
remember this rock as the earthy hematite mineral if you took GY 111. Please note, the 
Red Mountain Formation was not a BIF. The rocks were originally deposited as 
limestone and hematite replaced the entire rock during groundwater alteration. It is a 
product of diagenesis (alteration to rocks after deposition) and this type of diagenetic 
replacement is very common; however, the shear scale of the replacement in the 
Birmingham area is nevertheless impressive. This formation was a source of iron during 
the Civil War and made Birmingham the steel capital of the south up until the 1970’s. 
Devonian rocks are rare in Alabama and you won’t see any of them in GY 112. 
 
The Late Paleozoic (Mississippian and 
Pennsylvanian) are very well 
represented in Alabama and include a 
mixed bag of carbonate and 
siliciclastic rocks. During the 
Mississippian, orogenic events were 
beginning that would eventually 
produce the southern Appalachians in 
Alabama. Much of the state was still 
underwater, but what is today the Gulf 
Coast region (including Mobile) was 
part of a terrestrial environment. 
Gondwanna (the combination of South 
America and Africa) were making 
contact with Laurentia (North 
America) and uplift caused a major 
transgression in the south. The 
transgression would eventually affect 
all of Alabama as the Alleghenian 
Orogeny proceeded. It is interesting to 
note that during the Mississippian, the Paleogeography of Alabama during the upper 

Mississippian 
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present sites of Mobile, Pensacola, Pascagoula, and New Orleans were actually underlain 
by rocks now in South America and Africa. The rest of the state was covered in a shallow 
tropical sea way. 
 
Mississippian formations are numerous in Alabama (see the last section for the detailed 
stratigraphic profile). There are quartz arenites sandstones (Hartselle Sandstone) that are 
interpreted to have formed in barrier Island complexes just like Dauphin Island today, 
siltstone\shale (Floyd Shale) and chert beds (Fort Payne Chert) which were probably 
deposited in deep marine environments and lots of limestone. The Bangor, Tuscumbia 
and Monteagle Limestones are 3 extensive formations that contain a variety of fossils 
including crinoids, corals, stromatoporoids, molluscs, brachiopods, blastoids, bryozoans 
and trilobites. I’ve studied the Bangor Limestone with a colleague at the Alabama 
Geological Survey (Dr. David Kopaska-Merkel) for a couple of years now. The two of 
us, along with several undergraduate students, have identified wonderful coral structures 
sandwiched between extensive sheets of oolite and deeper water limestones (see photo 1 
below). The coral structures were not true reefs (we define reefs as framework structures 

comprising cemented skeletal remains) but rather mounds. These are structures that 
consisted of corals (photo 2) and other skeletal remains in fine grained, unconsolidated 
sediment. The Bangor also contained a lot of oolite which looks very impressive under a 
petrographic microscope (see photo 3). All in all, these are cool rocks that have kept us 
amused for several years. 
 
Another Mississippian formation 
worth mentioning is the Pride 
Mountain Formation. It’s lithology 
changes from limestone to sandstone 
to shale from base to top. It was also 
deposited in a wedge thinning in a 
northeastern direction. This is 
consistent with uplift in the south. As 
already stated, Mobile was high and 
dry during this time and the rest of 
Alabama was about to follow.  
 

Bangor Limestone containing coral mounds Rugose corals in the Bangor Limestone

Ooids in a thin section of Bangor Limestone (10 mm field of view) 
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During the Pennsylvanian, the broad retreat of the shallow sea from Alabama led to the 
development of extensive non-marine deposits. The Pennsylvanian Period is well known 
for its coal beds and Alabama was no exception. Extensive coal beds exist in much of 
north central Alabama (Warrior Basin Coal Measures) and in northeastern Alabama 
(Plateau Coal Field). The major strata of Pennsylvanian age in Alabama is the Pottsville 
Formation, a series of lithic sandstones, conglomerates and coaly shales. I am 
particularly fond of one exposure of this formation right on Interstate 65 at the Warrior 
exit. Here you will find leaf imprints (including the fern that you saw as an example of 
carbonization in the week 5 lab exercise), 
remains of Calamites branches and 
Lepidodendron bark. This is one of our usual 
geology stops during senior-level geology 
classes and it is a favorite because of the 
quality of the fossils that students find all by 
themselves. 
 
The last geological period in the Paleozoic is 
the Permian, but to the best of my 
knowledge, Permian rocks are not found in 
Alabama. The reason is that the Permian was 
a time of major uplift associated with the 
final assembly of Pangaea. I can almost 
assure you that Permian sediment was 
deposited in Alabama, but it would have been 
coarse grained, terrestrial siliciclastics quite 
probably deposited in alluvial fan 
environments. These sedimentary rocks 
would ultimately be removed via erosion 
before new sedimentary was deposited on  
top of them. What you would get is an  
unconformity and in Alabama, there is a major unconformity between Pennsylvanian 
rocks and overlying Mesozoic rocks. 
 
C) Alabama Paleozoic Stratigraphy 
I suppose that we have already dealt with the Paleozoic stratigraphy of Alabama in the 
previous sections, but its always a good idea to put all of the formations into their proper 
order using a stratigraphic correlation chart. These charts are extremely useful, but 
given lateral and vertical variations in rock types, they often have to be divided up into 
different columns representing different geographic regions. For example, in Alabama, 
the Paleozoic stratigraphic correlation chart is divided into Plateau, eastern and western 
Valley and Ridge and Piedmont sections. In this lecture, we will discuss two stratigraphic 
correlations charts. The first is a hand-drawn sketch of the entire Paleozoic stratigraphy 
for the Plateau region of Alabama. The second is a detailed section of the Upper 
Mississippian stratigraphy of Alabama (this interval was possibly the most complex of all 
the Paleozoic). 
 

Paleogeography of Alabama during the 
Pennsylvanian 
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Section 1: General Paleozoic 
stratigraphy of Alabama (you do 
NOT have to know all of this 
stuff for GY 112. 
 

 
 
Source: Raymond, D.E., Osborne, W.E., 
Copeland, C.W. and Neathery, T.L., 
1988. Alabama Stratigraphy. Geological 
Survey of Alabama Circular 140, 97.p. 
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Section 2: Detail of the Upper Mississippian of Northeastern Alabama 
 

.  
 

Source: Kopaska-Merkel, D. and Haywick, D.W., 2001. A lone biodetrital mound in the Chesterian of 
Alabama? Sedimentary Geology, 145, 253-268. 

 
Important terms/people/concepts from today’s lecture 

(Google any terms that you are not familiar with)   
 

Geological Survey of Alabama 
Jim Lacefield 
Knox Group,  

Cambro-Ordovician 
Dolomitization 

mounds 
Floyd Shale Formation, Tuscumbia Limestone, Red Mountain Formation 

Fort Payne Chert, Hartselle Sandstone, Bangor Limestone, Monteagle Limestone 
Parkwood Formation, Pottsville Formation 

Warrior Basin 
 Carbonization 

Stratigraphic correlation chart 
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