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Lab Eight 
The Paleozoic, Part Two: Sponges, Corals, Stromatoporoids, 
Stromatolites, Bryozoans and More Stratigraphy 
 
Background: This week, you will exam several more important groups of beasties that first 
evolved during the Paleozoic and one that evolved much, much earlier. Stromatolites are 
colonies of blue-green algae (cyanobacteria) that first appeared back in the Archean. The one 
that you will see in this lab is not nearly that old, but these beasties really haven’t changed all 
that much from their earliest ancestors. In fact, modern colonies of stromatolites are almost 
identical to those that were around billions of years ago. Why evolve when you’ve got it 
right the first time? 
 
You will also get to look at Paleozoic forms of Porifera (sponges and stromatoporoids), 
Cnidaria (corals), and Bryozoa (bryozoans). There will be an additional opportunity to 
exercise your artistic skills (twice this time!) so you will all probably hate this lab you’re 
your sketches, be sure to add a graphic scale and label as many structural parts as possible. 
This week, failure to add scales and/or label your sketches will incur a really hefty penalty. 
 
You will also have a chance to look at another Paleozoic rock suite. This one comes from the 
Niagara area. Here, the rocks range in age from Ordovician to Silurian. They are a mixture of 
carbonate rocks (rocks consisting of calcite and dolomite) and siliciclastic rocks (rocks 
consisting of silicate minerals). Some of this week's questions are morphological in nature. 
For example, you get to resolve why Niagara Falls exists at all and how fast the falls are 
moving away from their present location. Oh yes, nothing but fun, fun, fun in the lab this 
week! 
 

 
 
 
 
 
                                                      
 Figure shows Archimedes, a common bryozoan found in rocks in central and northern Alabama. From Brice, J. 
1960. Workbook in Historical Geology. Wm. C. Brown Co. Publishers, Dubuque, Iowa 170p  
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Phylum Porifera 
The sponges are often forgotten by geologists. This is not to say that they are unimportant in 
the rock record (just the opposite - they are very important reef builders), it's just that they 
leave very little evidence of their presence behind. Living sponges consist of a material 
called spongin☼, a substance that is mostly protein. It does not fossilize. It is usually only 
the mineralized sponges that were recorded in Earth history. 
 
All sponges share the same overall animal physiology. Text books describe them as "porous 
vases" and that description is as good as any. Sponges are largely filter feeders that draw 
water in through incurrent pores that line their walls and pass it out through the excurrent 
opening at their top. Many sponges contain small mineralized spicules within their tissue. 
Spicules are usually composed of calcite or silica and can be geometrically perfect.  
 
Stromatoporoids used to be considered a separate phylum. Now most geologists regard 
them as a type of sponge because they appear to have had a very similar life style (e.g., filter 
feeders). The stromatoporoids are layered organisms (see Figure 8-2). Each layer or tabulae 
are supported by pillars which makes them quite different from most true sponges and the 
similarly named stromatolites (discussed later). 

 
 
Figure 8-1: Diagrams of fossil sponges. From, Brice, J. 1960. Workbook in Historical 
Geology. Wm. C. Brown Co. Publishers, Dubuque, Iowa 170p. 
 
 

 
 
Figure 8-2: Diagram of a Silurian stromatoporoid. The small bumps on the upper surface 
are called astrorhiza. From, Moore R..C., Lalicker,C.G. and Fischer, A.G., 1952. 
Invertebrate Fossils., McGraw-Hill, New York, 60p. 
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Phylum Cnidaria 
If there is one phylum that deserves more than just a 1/2 page write-up in a lab manual it’s 
the Cnidaria. This group of organisms includes the jellyfish, sea anemones, sea fans and 
corals. Of these, the corals (Class: Anthozoa☼) are the most important beasties 
(geologically speaking). 
 
All Cnidaria share several common characteristics. Their bodies are composed of two 
primary layers, they all contain mouths and an internal digestive cavity, and they all have 
tentacles that contain stinging cells by which to stun food. The coral animal is called a 
polyp. In stony corals (these are the corals that produce a hard mineralized skeleton), polyps 
live in hollow cups within the skeleton called theca. Most corals have an arrangement of 
septa which are radial partitions that divide the theca up into "pie slices." Stony corals can be 
solitary (i.e., one polyp per coral) or colonial (i.e., many polyps per coral).  
 
There are three important coral Subclasses: (1) Zoantharia (scleractinian) (Triassic to 
Modern); (2) Rugosa (Cambrian to Permian); and (3) Tabulata  (Ordovician to Permian). 
Zoanthid corals are often called hexacorals because the septae grow in multiples of six.   
They  are  the  only living coral group  today. Rugose corals were tetracorals because the 
septae grew in multiples if four. The most recognizable rugose variety are the horn corals 
which you have already seen a couple of times in this class. Tabulate corals were either 
"septa-less" or possessed only weakly developed septa. In contrast, they had well developed 
horizontal partitions called tabulae. Chain corals and honeycomb corals are common 
growth types of this subclass. 
 
 

 
 
Figure 8-3: Diagram of a part of a modern coral colony showing the relationships of polyps 
to their skeletons (cut outs). From, Brice, J. 1960. Workbook in Historical Geology. Wm. C. 
Brown Co. Publishers, Dubuque, Iowa 170p. 
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Figure 8-4: Fossil corals. From, Brice, J. 1960. Workbook in Historical Geology. Wm. C. 
Brown Co. Publishers, Dubuque, Iowa 170p. 
 
 
Phylum Bryozoa 
Another complex group of beasties! The name 
is derived from the Greek words bryon - moss 
and zoon - animal) which literally translates as 
moss animal. An excellent name when you 
consider their morphology. Bryozoans are 
complex animals, but they are small. The 
organic components (the animal) are called 
zooids☼ and they live within zooecia within a 
chitinous or carbonate skeleton. There are 
similarities between corals and bryozoans 
(colonial nature, the animals have tentacles 
surrounding mouths etc), but the two animals 
are completely different. Biologists could 
spend months talking about these differences, 
but we are not biologists, so we will just accept 
that the beasties warrant separate 
classifications. Geologically, bryozoans are an 
exceptionally important group of animals. In 
some geological periods (e.g., the  
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Figure 8-5: Diagram of a Bryozoa showing
main structural features. From, Moore
R..C., Lalicker,C.G. and Fischer, A.G.,
1952. Invertebrate Fossils., McGraw-Hill,
New York, 60p. 
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Figure 8-6: Representative types of dendroid and lacy bryozoans. From Schrock and 
Twenhofel, 1953. Invertebrate Paleontology. McGraw-Hill, New York. 
 
 
Mississippian of Alabama), they dominated shallow and deep marine environments. Today, 
they are relatively restricted in their distribution. I guess you could say that they have 
declined significantly. There are two main classes of bryozoans, but we are going to largely 
ignore them. Instead, we will focus on the different morphologies of these animals. They 
come in two main "flavors": (1) lacy (as the name implies; these bryozoans are delicate, thin 
and "lace-like") and (2) digitate ("stick-like"). Whatever flavor you examine, be sure to use 
your hand lens.  Individual zooecia are frequently less than a millimetre across.  
 
 
Phylum Cyanobacteria 
The stromatolites are composed of blue-green bacteria and sediment and officially belong to 
the cyanobacteria phylum. This is a completely different kingdom to the other organisms that 
you have looked at so far in GY 112L. Beasties like bryozoans, trilobites and corals are 
complex organisms and belong to the kingdom Animalia. The stromatolites are primarily 
composed of primitive life forms and consequently, belong to the kingdom Monera☼. 
 
Cyanobacteria are photosynthetic and produce the energy that they need to grow and 
reproduce directly from sunlight. Most stromatolites lived in shallow marine environments, 
but they were also capable of living in fresh water (e.g., lakes) and in evaporite basins. The 
best place to see living stromatolites is currently Shark’s Bay, Western Australia. This 
environment is exceptionally saline (more than twice the salinity of normal seawater), yet the 
stromatolites seem to be having a good time. 
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Stromatolites are produced through a very simple process. Cyanobacteria grow during day 
light hours and form a thin layer atop the sedimentary material that they have colonized. The 
organic layer is rather slimy and sticky and any sedimentary particles that happen to come 
into contact with it adhere. During day light, cyanobacteria can grow very rapidly entombing 
any sediment that lights atop of it. However, at night, little growth occurs and a thin layer of 
sediment can form completely covering the organic layer. The next day, organic growth 
continues repeating the cycle. Over time, a large structure can be produced (see figure 8-7). 
Stromatolites that form columns are called columnar stromatolites. Stromatolites that form 
more or less flat sheets could be called tabulate stromatolites, but most geologists just call 
them algal mats☼.  
 

 
Figure 8-7: A simplified cartoon showing the structure of a stromatolite. 

 
 

 

 
Notes 
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 Doug’s Canadiana Porifera Cake     
    Serves 6 
   
 

1 or 2 interesting fossilized sponges 
1 1/4 cup all purpose flour  
1 cup Canadian maple syrup  
1/2 tsp baking powder  
1/2 tsp salt  
6 Eggs; separated  
1 tbs cream of tartar  
1 tsp vanilla 
1 chilled bottle of ice wine (only the Canadian variety will do) 

   
Open the bottle of wine. Let it breath for 15 minutes. Open the package of flour 
and sift if necessary to remove any lumps or insects that might have happily 
colonized the package before you bought it. Mix the 1 1/4 cups of sifted flour 
with the baking powder and salt. Has 15 minutes passed? If so, have a drink of 
wine. Separate the eggs. First beat the egg whites until foamy in a large mixing 
bowl. Add cream of tartar and 1/4 cup of maple syrup. Beat until whites form 
stiff peaks. This is hard work! Have a drink of wine. Combine egg yolks, 3/4 cup 
maple syrup, vanilla and sifted dry ingredients in a small bowl. Beat at medium 
speed 4 minutes. Fold egg mixture gently into beaten egg whites. Pour into a 
greased cake pan tube pan and bake at 350°F for 45 minutes. While you’re waiting, 
have a drink of wine. Check that the cake is done by inserting a toothpick. 
Anything clinging to the toothpick? If yes, back into the oven for a bit longer. 
Have a drink of wine. If the toothpick is clean, it’s ready to eat. Have two 
drinks of wine to celebrate. Invert the cake onto a plate to cool. 
 
Now, about those fossil sponges. Arrange them on plates on either side of the 
cake just before serving to your friends. You can’t actually eat them, but they 
do make interesting conversation pieces while you’re eating the cake. Share the 
last of the ice wine with your friends. 

 

 
More Notes 
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