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The Fine Print 

 
Contents of these lab exercises are the intellectual property of the authors, particularly Dr. Doug Haywick. Contents cannot be 
reproduced outside of the University of South Alabama “family” (faculty and students) without the permission of D. Haywick. 
Internet users can seek this permission by contacting Dr. Haywick through the web address provided below.  
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sense whatsoever may, or may not, be intentional. If you find an error, show it to your instructor. You may get bonus points. 
More likely you will be told to go away 
 
The recipes that are included in some sections are intended to prove that you can eat anything as long as you serve it with plenty 
of ketchup. Neither Haywick, nor the Connors are responsible for any food poisoning that might occur if you actually try them. 
 

http:/www.southalabama.edu/geology/haywick 
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Week Eleven 
The Mesozoic, Part Two: Molluscs (Cephalopods), Echinoderms and 
Alabama Stratigraphy 
 
Background: Well the good news is that we are rapidly approaching the end of this course.  
The bad news is that we are rapidly approaching the end of this course and we still have 
several important animal groups to consider. When we last visited the molluscs two weeks 
ago, we only had time to consider the gastropods and bivalves. At that time, we omitted one 
large group of molluscs, the cephalopods. In many ways, they were The marine fossil of the 
Mesozoic, subsequently, they are a natural fit for this second lab on the Mesozoic.  
 
We have also up to this point ignored the echinoderms (phylum Echinodermata). This 
exceptionally large group of animals first evolved in the Paleozoic and include such 
diversified beasties as the sand dollars, sea urchins, sea stars (formerly the "starfish), 
crinoids and blastoids. The echinoderms will give you plenty of opportunities to exercise 
your drawing skills. 
 
The rock suite is rather simple this week and consists of Mesozoic surface rocks in Alabama. 
There are really only a few interesting rock units of this age that crop out in the state, and 
they are mostly friable or weakly cemented. Nevertheless, there is a variety of lithologies 
(sandstone, siltstone and even some limestone). Just don't expect any more oolite. By the 
Cretaceous, Alabama entered into a more temperate climatic regime and most deposition 
was dominated by siliciclastic sediment. 
 

 

 

                                                      
 Figure shows two views of a Mesozoic ammonite. From  Brice, J. 1960. Workbook in Historical Geology. Wm. 
C. Brown Co. Publishers, Dubuque, Iowa 170p  
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Phylum Mollusca 
In lab nine, you were first introduced to the molluscs via a table of taxonomy. In case you 
forgot it, that table is reproduced below.  
 

Class Order Age Range Common Beasties 
Amphineura  Ordovician - Recent Chitons 
Gastropoda  Cambrian - Recent snails 
Bivalvia (Pelecypoda)  Cambrian - Recent clams, oysters, etc 

Nautiloidea Cambrian - Modern nautiloids 
Ammonoidea Devonian-Cretaceous ammonites 
Belemnoidea Mississippian-

Tertiary 
belemnites 

Scaphopoda Silurian - Recent tusk shells 
Teuthoidea Jurassic - Recent squids 

 
 
 
Cephalopoda 

Octopoda Cretaceous - Recent octopus 
 
Cephalopods☼: Where do we start with these animals? The name comes from the Greek 
words cephale (head) and podos (foot). Here the foot consists of tentacles that surround the 
mouth. This class can be divided into two groups, (1) those with external shells (nautiloids, 
belemnites, ammonites) and (2) those containing internal, vestigial shells (squids and 
octopuses). Living representatives of all of these beasties are exclusively marine. Ammonites 
and belemnites are extinct.  
 
Cephalopods are, and were, highly advanced animals. They have well developed eyes, jaws, 
nervous systems and brains. They are exceptional swimmers and move through the water 
backwards by water jet propulsion through a siphon-like tube. Yes you can eat them, but you 
have to be fast enough to catch them. 
 
There are two main shell morphologies of these groups of animals. Some of the shells are 
straight, some are coiled. If this sounds like gastropod morphology, you are correct, but 
only in a superficial manner. Ammonites, nautiloids and belemnites lived in shells that were 
divided up into different chambers. Chambers are divided up by thin layers of calcite or 
aragonite called septa☼. The animal always occupies the outermost chamber; the rest of the 
shell is sealed up (Figure 11-1). Whenever the animal grows, it simply moves into the next 
outer (and hence larger) chamber. If you think about it, this is a far better approach than 
moving from house to house like hermit crabs or human beings. Each of the chambers was 
connected by a hollow tube called a siphuncle through which water (as ballast?) moved. 
 
The main difference between the ammonites and the nautiloids was the nature of the suture 
lines. These are the lines where the chambers meet up with the inside of the  cephalopod 
shell. Nautiloids have  very simple sutures (Figure 11-2).   Ammonites developed increasing  
 
 

 
Figure 11-1: Diagram of a fossil straight nautiloid (an orthocone). From, Brice, J. 1960. 
Workbook in Historical Geology. Wm. C. Brown Co., Dubuque, Iowa 170p. 
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complex suture patterns over time. In terms of increasing complexity, they were (1) 
goniatitic, (2) ceratitic, and (3) ammonitic (Figure 11-2). The suture patterns are best seen 
in fossils that are preserved as internal molds. 
 
The belemnites are the only geologically important cephalopods that had internal shells. The 
hard "shell" was actually a fairly solid plug of calcite that was embedded in tissue at the top 
of the animal (see Figure 11-3). When the animals died, the plug was all that remained. 
 
 
 
 
 

 
Figure 11-2: Diagram of sutures in nautiloids and ammonites. From, Brice, J. 1960. 
Workbook in Historical Geology. Wm. C. Brown Co. Publishers, Dubuque, Iowa 170p. 
 
 
 
 
 

 
 
 
Figure 11-3: Diagram of a fossil belemnite. From, Brice, J. 1960. Workbook in Historical 
Geology. Wm. C. Brown Co. Publishers, Dubuque, Iowa 170p. 
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Figure 11-4: Diagrams of fossil cephalopods. From, Brice, J. 1960. Workbook in Historical 
Geology. Wm. C. Brown Co. Publishers, Dubuque, Iowa 170p. 
 
 
Phylum Echinodermata 
The echinoderms (Greek words echinos for hedgehog and derma for skin; literally "spiny-
skinned") are a diverse group of animals that are bilaterally symmetrical, but this is usually 
masked by remarkable patterns of five-fold, symmetry (e.g., five arms of a sea star). They 
include the sea stars (asteroids), echinoids (sea urchins, sand dollars and sea biscuits), 
ophiuroids (brittle stars☼), holothuroids (sea cucumbers☼), blastoids☼, cystoids and 
crinoids (sea lilies) (Figure 11-5). Of these, only the echinoids, sea stars, cystoids, blastoids 
and crinoids are readily preserved in the rock record. 
 
All of these organisms are exclusively marine and have external and internal structural 
organizations that are very different from any of the other invertebrate groups.  Externally,  
the echinoderms  are built  up of plates of calcite in crystalline form. Each plate is essentially 
a single crystal of calcite. Sometimes, a plate will even break along a mineralogical plane of 
cleavage. Most plates are very porous (at least for fresh specimens).  
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Figure 11-5: Major living echinoderms. From Moore R..C., Lalicker, C.G. and Fischer, 
A.G., 1952. Invertebrate Fossils., McGraw-Hill, New York. 
 
 
Internally, all of these beasties contain many of the usual organs, glands and tissue found in 
other invertebrates including a mouth and an anus (frequently side by side!; Figure 11-6).  
 
Echinoderms are divisible into two main groups (1) those more or less attached to the sea 
floor by way of a stem (sub-phylum Pelmetazoa☼) and (2) those which are not attached to 
the sea floor (sub-phylum Eleutherozoa☼). Other classification criteria include the general 
character of the body covering, the presence or absence of arms and the type of water 
vascular system.  
 
Crinoids (class Crinoidea), cystoids (class Cystoidea) and blastoids (class Blastoidea) are 
all pelmetazoans and are very similar to one another. All three were attached to the sea floor 
via a stalk and roots, and all contained a calyx☼ (the hollow main body part which is 
attached to the top of the stalk (see Figure 11-8). Crinoids differ from the others because they 
also contained branching arms that budded from the calyx. Cystoids died off in the 
Devonian,  Blastoids went extinct at the end of the Permian and for a while, it was thought 
that the crinoids also bought the big one some time in the past. However, crinoids are now 
known in many (primarily deep marine) environments. They are still around, but are far less 
dominant than they were in the Paleozoic (see Figure 11-9). 
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Figure 11-7: Cross-sections showing internal structures of some of the geologically 
important echinoderms. From Moore R..C., Lalicker, C.G. and Fischer, A.G., 1952. 
Invertebrate Fossils., McGraw-Hill, New York. 
 
  
The echinoids began to rule the echinoderm world in the Mesozoic (Figure 11-9). These 
beasties are characterized by rounded and/or disk-shaped skeletons. Most contain external 
spines that radiate away from the skeleton. They are an excellent defense (as I can personally 
attest to!). These animals are grazers. They slowly wander along the sea floor using tube 
feet☼ (stunted spines) eating algae and the flesh of dead animals. Their mouths are located 
at the center underside of the body and is surrounded by five sharp teeth that scrape the food 
off of the rocks or bore into rock for protection. Echinoid do not preserve well in the rock 
record (generally speaking, none of the echinoderms do) because their plates fall apart soon 
after they die. Nevertheless, echinoderm fragments are exceptionally abundant in most 
Paleozoic limestone, including those that crop out in Alabama. 
 
 

 
Notes 
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Figure 11-8: Diagrams of fossil crinoids. The large crinoid in the center of the diagram 
displays arms that radiate from the calyx. From Brice, J. 1960. Workbook in Historical 
Geology. Wm. C. Brown Co. Publishers, Dubuque, Iowa 170p  
 

 
Figure 11-9: Geological ranges of the echinoderms. From Moore R..C., Lalicker, C.G. and 
Fischer, A.G., 1952. Invertebrate Fossils., McGraw-Hill, New York. 
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 Shell-less Cephalopod Goulash  
    Serves 2 
   
 

2 cups sliced cephalopod meat* 
6 plum tomatoes (diced) 
¼ cup red pepper (chopped) 
2 tbs garlic cloves 
2 tbs olive oil (better yet garlic-olive oil) 
½ tsp cumin 
½ tsp chili powder 
½ lime 
1 tbs fresh parsley 
salt and pepper to taste 
1 chilled bottle of gewürztraminer wine (German or New Zealand 
varieties) 

   
You are about to eat an animal which was quite possibly smarter than you. It was 
happily swimming in the ocean playing with other cephalopods and dining on fresh 
sushi while you were struggling in classes and working in a crappy job in order 
to pay income taxes. I stand corrected. This dead cephalopod was smarter than 
you. Have a drink of wine; you need it. Dice the tomatoes and put to the side. 
Add the oil, garlic and cephalopod to a medium sized skillet. Sauté for a minute 
or two then add the diced peppers, cumin, chili powder and diced tomatoes and 
cook for another few minutes. Add ¼ cup wine to the skillet (have a sip while 
you're at it too!), and then add juice from ½ of a lime, salt and pepper. Simmer 
for about 5 minutes or until the sauce thickens. Serve in shallow soup bowls or 
sushi rice bowls.  
 
 
 
* If you have a time machine, set the coordinates to March 23rd, 66,500,000 BP. 
The ammonites were very abundant at this time. Bring a gun with you. Their brains 
were very large relative to their body size which is the reason why some people 
think they were very intelligent. So assume that back then, if they saw you 
coming, they were likely to have you for dinner rather than the other way around. 
Better shoot them in the back when they aren't looking. If you don’t have a time 
machine or if it is broken, go to Bruno's or Winn Dixie and buy fresh calamari 
(octopus). 


