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GY 112 Lecture Notes 
Fossil Taxonomy 

 
Lecture Goals: 
A) Linne (the Linnaean System) 
B) Taxonomy ordering 
C) Some examples (important beasties you will see in GY 112) 
 
Textbook reference: Levin 7th edition (2003), Chapter 4 and Appendix A; Levin 8th edition (2006), Chapter 
8 and Appendix A 
 
A) Linne (Carl von Linne) 
Linne (1707-1778) was a Swedish naturalist who lived at a time when people were 
starting to really try to understand the world around them. Biology was of particular 
interest as there seemed to be so much of it out there (the same could be said of the 
biologists themselves; there are too many out there!). Anyway, to the scientists of the 
time, there were lots of different beasties out there, too many in fact to just haphazardly 
name them. It is tempting to name a particular insect after your ex-best friend (e.g., the 
Constantly-whining butterfly or the Looks-just-like-her! Cockroach), but without a 
standardized nomenclature, things would have really gotten out of control. Clearly some 
sort of standardized procedure was necessary and Linne was just the person to find it. 
 
Linne was the first naturalist to attempt to classify lifeforms into major divisions. He 
published Systema Naturae in 1735 called Kingdoms. Initially, only three kingdoms 
were recognized of which only Animalia (animals) and Plantae (plants) remain. Later 
kingdoms to be added were Fungi (mushrooms etc.), Protista (originally called 
Protoctista; single-celled beasties like foraminifera) and Monera (bacteria). Linne 
subdivided kingdoms (which we will get to shortly), but first it is necessary to explain 
how kingdom nomenclature changed after his time. In the later part of the 20th Century 
(1970s), biologists began to better understand the nature of cells. As you should already 
know, some cells are eukaryotic (they possess a nucleus) whereas  some are prokaryotic 
(nucleus free). This necessitated classifying lifeforms according to cellular structure 
giving rise to 2 domains; prokaryote and eukaryote. The following table summarizes 
Linnean taxonomy circa 1970: 
 

Domain Kingdom 
 

Eukaryota 
Animalia (animals) 
Plantae (plants) 
Fungi  
Protista (single-celled) 

Prokaryota Monera (bacteria etc) 
 
In the years since this was published, biologists have held many discussions about 
Linnean taxonomy and fossil phylogeny. In the late 1980’s, Carl Woese, a biologist who 
studied bacterial, introduced a modification to the scheme based upon evolutionary 
relationships. He proposed a division of the prokaryotes into two domains; Archaea and 
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Bacteria. Just to be annoying, he also suggested renaming the Eukaryote domain 
Eukarya. The latter still consists of 4 kingdoms (animals, plants, fungi, protista), but 
there are new kingdoms added to the Bacteria (Protobacteria, Cyanobacteria) and the 
Archaea (Euryarchaeota, Crenarchaeota). So I guess the table needs to be modified to 
the following: 

Domain Kingdom 
 

Eukarya 
Animalia (animals) 
Plantae (plants) 
Fungi  
Protista (single-celled) 

Bacteria Protobacteria, 
Cyanobacteria 

Archaea Euryarchaeota, 
Crenarchaeota 

 
Well, it’s actually worse than this. You see, 
biologists have several more kingdoms and 
subkingdoms that they deal with. They 
consider the “evolutionary tree” to be a better 
way to evaluate and classify the various 
beasties on this plant. They have not yet come 
up with one that they all like yet though. The 
one on the top right is popular with some 
biologists while others favor the more 

complex one below it. When I look at diagrams 
like these, I really appreciate how lucky I am 
to be a geologist. 
 
While it is true that most biologists like tree 
schemes like these, it is important to note that 
some of the linkages (especially in the lower 
figure) are kind of speculative. For GY 112, all 
that I’d like you to remember is that there are 3 
domains and that within the Eukarya, there are 
4 kingdoms (animals, plants, fungi  
and protista). If you are a biologist and already  
know the other divisions, good for you! Feel 
free to impress me on any tests should a question 
 about taxonomy appear. 

Figure 1: Two possible taxonomy trees according to 
Woese and biologists. There could actually be a lot more 
kingdoms that biologists might eventually identify that 
are not shown here and many of the branches are 
contentious. Archezoa are possibly extinct protests.  
 
http://cas.bellarmine.edu/tietjen/Ecology/phylogenetic_c
lassification_and_.htm#RF5  

 

http://cas.bellarmine.edu/tietjen/Ecology/phylogenetic_classification_and_.htm#RF5
http://cas.bellarmine.edu/tietjen/Ecology/phylogenetic_classification_and_.htm#RF5
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Linne’s basic classification scheme used a two-fold or binomial nomenclature. All 
beasties (plants and animals) were given two Latin names (Genus and Species) according 
to their morphology (their shape, size, ornamentation etc.). Here are some examples: 
 

Genus Species General type 
Tyrannosaurus rex A dinosaur 
Pelicaria convexa A snail 
Pinus radiata A pine tree 
Escherichia  coli A bacteria (E. coli) 
Homo sapiens You and me 

 
There are a couple of formatting things that you need to know about this binomial 
nomenclature. 1) the genus name is capitalized; the species name is not and 2) both 
names are italicized (or underlined if you can’t put them in italics). In addition, you may 
run into the terms sp. or spp (not italicized). For example, Palythoa sp. or Palythoa spp. 
The first (sp.) is used when you do not specify a particular species. The second (spp.) 
means undistinguished species (i.e., it is the plural of sp.). Here is an example of its 
usage. The common house cat (all house cats are common, as well as annoying) goes by 
the name Felis domesticus. If you wanted to talk about all members of the cat family 
(jaguars, lions, cougars, etc), you would use the name Felis spp. This has clear 
advantages for lumping similar animals together. Otherwise you would have to talk about 
Felis onca (jaguars), Felis leo (lions) and Felis concolor (cougars/panthers). Incidentally, 
wouldn’t it be cool if the University of South Alabama jaguars went by their official 
name (the USA Felis oncas or oncas for short). Next time you go to a basketball game, 

see if you can get the crowd chanting oncas, oncas, oncas, oncas, oncas, oncas! You 
may also occasionally see an authors name included with the species name. For example, 
the first fossil you encountered in this class was in lab 1. It was the bryozoan Archimedes 
wortheni (Hall). Hall was the person credited with its description/naming. 
 
The binomial classification scheme is pretty good, but you still need to group beasties 
together (like what we did for the cats above). In fact, there are several different divisions 
between species and kingdom. The next section discusses these. 
 
B) Taxonomy ordering 
The complete taxonomic grouping of animals goes as follows: 
 
Kingdom Phylum Class Order Family Genus Species 
 
I think the best way to illustrate how all this works is to give you an example of a total 
classification of a group of familiar organisms. We started with cats. Let’s carry on with 
them. Here is a (very detailed) chart classifying cats (and a few other beasties along the 
way) down to the Phylum level. We may spend quite a bit of time talking about this chart 
in class. 
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Phylum Class Order Family Genus Species 

 
 
 
 
 
 
 
 
 

Chordata 

 
 
 
 
 
 
 

Mammalia 

 
 
 
 
 

Carnivora 

 
 

Felidae 

 
Felis 

domesticus 
leo 

onca 
concolor 

Panthera pardus (leopard) 

Acinonyx jubatus (cheetah) 

 
 

Canidae 

 
Canis 

familaris (dog) 
lupis (wolf) 

adjustus (jackal) 
latrans (coyote) 

Urocyon cinereoargenteus 
(Grey Fox) 

Primates Monkeys 
Humans, etc 

 

 
Rodentia 

Squirrels 
Mices 

Rats etc. 
Aves (birds)   

Reptilia 
Mollusca  

Arthropoda 
Annelida 

 
 
For our example of a housecat, the complete classification (including kingdom) would 
be: 
 
Kingdom Phylum Class Order Family Genus Species 

Animalia Chordata Mammalia Carnivora Felidae Felis domesticus 
 
You would of course just call it “Fluffy” or “Hair Ball” or “Smelly”. For a dog (a much 
more pleasant and companionable thing to have around the house), the complete 
classification would be: 
 
Kingdom Phylum Class Order Family Genus Species 

Animalia Chordata Mammalia Carnivora Canidae Canis familaris 
 
Biologists have also added some additional “layers” to this scheme. Some make sense. 
For example, there are many types of dogs (e.g., huskies, dalmations, retrievers, German 
shepherds) and cats (Siamese, Persian, ugly), but all dogs can interbreed1 and all cats can 
interbred. Different dogs and cats are known as Varieties. In this class, you really don’t 
have to know specific names, but you should be aware of how the scheme works. Also be 

                                                           
1 I talked to a couple of USA Biologists and they explained that some dog varieties are as good as separate 
species. You see, they do NOT interbred by choice. A Great Dane may want to mate with a Chihuahua, but 
is unlikely too (unless the Chihuahua is really slow). So they don’t interbreed, they are almost different 
species. 
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aware, that I will occasionally name things at different levels. For example, a sea star can 
also be called an Echinoderm (after the phylum Echinodermata) or an asteroid (after the 
phylum Asteroidea).  A snail could also be called a mollusk (after the phylum Mollusca) 
or a gastropod (after the class Gastropoda). Beware, some taxonomic divisions have sub-
divisions. These are listed in parentheses in the table below (for example Zoantharia is a 
sub-class of Anthozoa). Sorry about the complexity of all this, but I did not devise the 
scheme. The examples given below are not random. You will either see these in the lab, 
or we will talk about them in class. 
 
C) Some examples (important beasties you will see in GY 112) 
Just a table of some important marine beasties. We may discuss these briefly in class.  
 

Phylum Class Order Family Genus Species 
Cnidaria Anthozoa 

(Zoantharia) 
Rugosa Zaphrentidae Zaphrentoides delanouei 

Bryozoa Gymnolaemata Cryptostomata Fenestellidae Archimedes wortheni  
Brachiopoda Inarticulata Atremata 

(Linguleacea) 
Lingolidae Lingula hawaiiensis 

Mollusca Gastropoda Mesogastropoda Struthiolariidae Pelicaria convexa 
Bivalvia Hetrondonta Veneridae Tawera spissa 

 
 

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

 
Linne 

Taxonomy 
Phylogeny 

Kingdom (and what they are for the Eukoya) 
Domain (and what they are) 

Phylum 
Class 
Order  

Family 
Genus 
Species 

sp. 
spp. 

Variety 


