BIOL 151 -- Introductory Zoology

Spring 2013, Minot State University

Laboratory exercise #9: Parazoa, Radiata and some Protostomate animals

The theory that underlies all biological inquiry is evolution, the principle that all organisms are descended with modification from ancestors.  One two-parted facet of evolution is taxonomy and phylogeny.  Taxonomy is the naming of organisms.  For example, the bullfrog has been assigned the taxon of Lithobates catesbiena.  The “species epithet” is catesbiena and the genus name is Lithobates.  These names are part of an ever-inclusive hierarchy that we represent in this way

Opisthokonta

   Animalia (= Metazoa)

      Eumetazoa

         Bilateria

            Deuterostomia

               Chordata

                  Craniata

                     Vertebrata

                        Gnathostomata

                           Osteichthyes

                              Sarcopterygii

                                 Stegocephalia

                                    Tetrapoda

                                       Amphibia

                                          Lissamphibia

                                             Anura (“=” Salientia)

                                                Lithobates
                                                   catesbiena
(Notice that the last two names are italicized or underlined.  The genus is capitalized, the species is not.)

While this seems like an overwhelming set of terms to apply to a single species, the system makes it easy.  Because the indented names belong to the taxon listed above them, this means that there are fewer and fewer names to remember.  For example, the first two names in this above taxonomy includes everything in this course, and therefore these two terms only need be memorized one time.  Every animal gets the name “Animalia”, every animal with bilateral symmetry gets the name “Bilateria”, every animal with deuterostomate development gets the name “Deuterostomia”, and so on.

While learning all the names necessary for this course is not easy, it is also not hard.  It simply takes determination and self-motivation.

The point to the naming system, i.e., taxonomy, is that the names should indicate relationships.  A really good taxonomy enables one to draw a phylogeny, and this is the goal of Phylogenetic Systematics.  This is especially important because they phylogeny provides the history of innovation in living things.  Understanding the history of adaptive innovations underlies all comparative biology, and the field of comparative biology enables all biological fields to make sense rather than just being a blizzard of unrelated factoids.  So, if everything is done right, knowing the names of organisms allows you to understand LOTS of other biology.

The naming systems are not always done right, and a commitment to the philosophy of phylogenetic systematics is relatively new.  This philosophy has only been broadly understood and used since the 1950’s and the commitment to phylogenetic systematics is even more recents, i.e., the 1980s.  This means there are many areas of taxonomy that are still messy.  So phylogenies can change, and this also means the taxonomy can change.  This may seem ridiculous, but phylogenies are like any other idea in science: they are subject to refutation and change.  Of course, this is why science is inherently exciting and phylogenetic systematics is no different.

Many old names that you may have learned before may actually be wrong or at least incorrectly done.  So, the names you may have learned before may be gone.  For example, the “Five Kingdoms of Life” system (Monera, Protista, Fungi, Animalia, Plantae) is not very correct and actually tells a story of life  that is clearly not correct.  Our taxonomy that we will use will tell the story of animal history that fits best with our current and available evidence.  Maybe (certainly!) it will change in the future.  (This is the principal reason why I began to dislike textbooks: the taxonomy was ALWAYS wrong and not current, but gave the impression that it was “set-in-stone.”)

Remember that for our course of study we draw heaving upon the (1) University of California Museum of Paleontology and (2) Tree of Life websites:

http://www.ucmp.berkeley.edu/exhibit/phylogeny.html


and

http://www.ucmp.berkeley.edu/clad/clad1.html
Opisthokonta


Choanoflagellata


Animalia (= Metazoa)



Parazoa




Porifera





Calcarea





Hexactinellida





Demospongiae



Eumetazoa




Radiata





Cnidaria






Hydrozoa






Scyphozoa






Cubozoa






Anthozoa




Bilateria





Protostomia






Ecdysozoa







Onychophora







Nematoda







Rotifera






Platyhelminthes

------------------------------------------

Materials

This lab, and the rest, are devoted to exploring diversity and using taxonomy and phylogeny to organize animal diversity.  The easiest way to do this is by examining preserved materials.  The point to preserved material is to provide specimens for teaching and research that can be used over and over again.  This provides for consistency and for the possibility of reexamining the same material that has been discussed before.

What to do?

For each specimen, examine the complete taxonomy for the animal being examined.  Second, think about the taxonomy for each organism and keep in mind that the names reflect a hypothesis about phylogenetic history.

For every specimen, be able to identify the entire set of names that apply to it.  Remember, that the names you are required to know are in the list above.  The only way to get good at this is to PRACTICE, PRACTICE, PRACTICE!!

You will not give me anything this week.  We are through with lab writeups for the course.  However, next week you will take a “Lab Practical” on this material.  I will have sets of specimens sitting on tables and you will be asked questions about the taxonomy of the specimens.

So, be able to recognize every specimen in the lab today and know all the names for that specimen.
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