Attachment To:

Skeleton Keys: Bonified Biology


Curriculum created by J. Brian Hauge, Peninsula College
Exercise One, Handout 1:
 Constructing and Using a Dichotomous Identification Key

Modified from Wikipedia, the free online encyclopedia:

An identification key is a device on paper or computer that aids identification of a plant species or other type of entity. Though commonly used for identifying biological specimens, keys have also been applied to diseases, rock and mineral specimens, etc. Traditionally identification keys have most commonly taken the form of dichotomous keys. A dichotomous key works by offering two alternatives at each juncture, and the choice of one of those alternatives determines the next step. For each level of distinction, there is normally a further indent. Some keys use different numbering systems.

Here is an example of a dichotomous key that could be used to correctly identify the following animals:
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Octopus
  Grasshopper

   Snake
  Rabbit
1a. The animal has a backbone - go to question 2.

1b. The animal does not have a backbone - go to question 3.

2a. The animal has fur - the animal is a rabbit.

2b. The animal does not have fur - the animal is a snake.

3a. The animal has an exoskeleton - the animal is a grasshopper.

3b. the animal does not have an exoskeleton - the animal is an octopus.

Some important things to note regarding dichotomous keys:

· In order to successfully use one, the user must be understand all of the terms used in the key - such as backbone, fur, and exoskeleton.  For this reason, we must always provide definitions and descriptions of all terms used in our keys.  You will be learning many new anatomical terms in this exercise and we will produce (as a class) a glossary of the terms used.
· The key will only work for those organisms used in its construction.  For example, if we tried to use this key to identify a tapeworm, which is an animal without a backbone and without an exoskeleton, this key would identify it as an octopus.  It is important to specify which organisms our key works for.  For instance, in class we will use a key from the book Serpientes de Costa Rica (Solórzano, 2004) to determine the species identity of my pet snake, Arnold.  I have chosen this particular key because Arnold represents a species that, indeed, is native to Costa Rica.
· A dichotomous key is always constructed using “couplets,” or pairs of statements.  We will never have more than two statements in each couplet (or it would be a polychotomous key).
· The more organisms the key is designed to identify, the more complicated it becomes.  We will attempt to produce a key that works for 30 different mammal species based entirely on the anatomical characteristics of their skulls.  You will quickly discover that you can’t complete a couplet at the beginning of the key until you have done quite a bit of work (you’ll see what I mean soon!).
· Dichotomous keys produced by different people are rarely identical.  Each lab group will produce a dichotomous key during this exercise and it is unlikely any two will look alike.  Which anatomical structure is used in the first couplet is not important - what is important is that the key always correctly identifies the organism no matter who uses it.

So, let’s get started.  First we will (as a class) key out Arnold.  I’ll read from the key and you tell me which statement in each couplet best fits Arnold.  Notice how the key operates, how it is worded, how important terms are defined and illustrated with drawings.

Next, notice the 30 skulls spread out in the room on the lab tables.  For the first 20 minutes I want you to wander around the room and look at the skulls, making written notes about anatomical characteristics.  

From the data you are gathering from your observations, we will, as a class, try to lump the skulls into several groups.  All the skulls in a particular group should share at least one common characteristic.  Once the skulls are “grouped,” we can discuss the identities of the organisms they represent.  I want you to make a guess as to what species each skull represents.  How many did you guess correctly? 
