Adapt a Bat

The write up is very rough draft.  I once did this with 7th graders and they modified rabbits (Easter time).  Many of the students added wings for flight rather than modifying forelimbs.  My error in teaching.  The nice thing about After Man is that it easily integrates life and earth science.  I had a bit better luck in high school.
PRE-ACTIVITY Have students list adaptations and value of each adaptation 

Adaptation 





Value

Comb-like teeth



Straining plankton

Special excretory system


Eliminate excess water

Low energy output 



Permits balance of energy

Echolocation system



Food location

Nostrils dorsally located


Air breathing easier

Large fins




Locomotion

Claw





Protection, food capture, digging

Long tongue




Food capture, nectar drinking

Slow movement



Energy conservation

Large ears




Echolocation system, cooling system

Long tail




Balance, attracting mate especially in birds

Bright color




Warning system poisonous animal or a mimic

Broad feet




Walk on loose sand or snow

Web feet




Swimming

Heavy short body



Less heat loss that thinner body






Future Evolution of Bats

Student Assignment:

Use your own imagination to describe one of the new species of bats on Batavia, it's niche, it's habitat, and special adaptations. Include a color drawing of the species and its common as well as scientific name.  

Hint: If you cannot draw, trace an animal that resembles your adapted bat species and add appropriate features.

To the Teacher:

1. Check out the book After Man by Dougal Dixon you can get this at abebooks.com used.
2. Read the author's introduction and show some of the adaptations in Dixon's view of the world after man.  Students should read along with their own copy.
3. Read The Islands of Batavia as the students read along on their own copy.  

4. Have books and pictures of common animals for reference. 

5. Have students make a chart describing adaptations and the advantage of each for different animals.  

6. End product: The assignment is to draw a new type of bat that will be well suited to its environment.  Describe each adaptation and give its value to the bat.  Do an oral presentation on the species.  

If the students have difficulty getting started: Ask them to think of an animal then slowly evolve the bat into their chosen animal (convergent evolution). Any animal from aardvark to zebra swallowtail butterfly will do.  This is analogous to the animation process used for cartoons.   (It will be necessary to remind students that the bat comes first and becomes adapted in various ways, not the other way around.)  Students with access to computer graphics could easily draw the bat first.  Printing.  Making a small change. Printing.  Another change. Printing.  Etc.  Some students may present this as a flip chart rather than the written end product..

Note that if an organism begins with four appendages it is most likely to modify these appendages, rather than add additional ones.  A common way for naive students to approach the problem is just to add on rather than modify.

Extensions:

Discuss careers involving writing of science fiction (based on science), science fantasy (based on pure imagination), and science books for children.  

Obtain a writer's handbook from the school library that lists the names and addresses of publishers.  There are several publications that publish material submitted by young writers.  Work with an English teacher or librarian to help the students submit their work. Good science fiction (this activity is science fiction) is always welcome.
The following pages are taken from ”After Man• by Dougal Dixon, St. Martin's Press., 1981.
Author's Introduction..  Note: All of the Following is Fiction. Some students will think it is real.
Evolution is the process of improvement.  Hence, looking at the animals and plants of today and their interactions the delicate balance between the flora, the herbivores and the meat-eaters; the precise engineering of the load-bearing structures of the giraffe's backbone; the delicate sculpting of the monkey's foot, enabling it to grasp objects as well as to climb trees; the subtle coloration of the puff adder's skin, hiding it completely among the dead leaves of the forest floor and trying to project all of that into the future is a near impossibility.  For how can you improve upon perfection?

One trend that is foreseeable, however, is the ruinous effect that man is having on the precise balance of nature.  I have taken this not unjustifiably to an extreme, with man having extinguished the species that are already on the decline and having wreaked terrible destruction on their natural habitats before dying out himself and allowing evolution to get back to work, repairing his damage and filing in the gaps left behind. The raw materials for this reparation are the kinds of animals that do well despite, or because of man's presence and which will outlive him those that man regards as pests and vermin.  These are more likely to survive than are the highly modified and interbred domestic animals the he develops and encourages to suit his own needs.  The result is a zoology of the world set, arbitrarily, 50 million years in the future, which I have used to expound some of the basic principles of evolution and ecology.  The result is speculation built on fact.  While I offer is not a firm prediction more an exploration of possibilities. 

The future world is described as if by a time-traveler from today who has voyaged the world of that time and has studied its fauna.  Such a traveler will have some knowledge of today's animal life and so he can describe things with reference to the types of animals that will be familiar to the reader.  His report is written in the present tense as if addressed to fellow time-travelers who have voyaged to the same period and wish to explore the world for themselves.

Sit back, fellow time-travellers, and enjoy the spectacle and drama of the evolution of life on your planet.

The Predators

When the carnivores were at their peak, the rodents, particularly the rats began to acquire a taste for meat and animal waste.  The spread of man to all parts of the world encouraged their proliferation and after man's demise they continued to flourish in the refuse created by the disruption and decay of human civilization.   It is this adaptability that has ensured their survival.  

In temperate latitudes the larger herbivores, the grazers and browsers of the plains and forest that were one time prey to the wolf, have now become the prey of the falanx, Amphimorphodus cynomorphus, a very large dog-like rat which hunts in packs.  The evolution of this form involved the modification of the limbs from the fairly generalized scampering legs of the rat to very sophisticated running organs with small, thickly padded feet, and long shanks powered by strong muscles and tendons.

The rapide, Amphimorphodus longips a native of the northern plains is built for speed.  Its highly flexible spine gives it the added impetus to reach speeds of over 100 kilometers perhour.

The ravene, Vulpemys ferox, is about the size of the extinct fox or wild cat, an preys on small mammals and birds.  It has long claws and pointed stabbing fangs.

The falanx, Amphimorphodus cynomorphus, is the largest member of the family.  Although superficially dog-like in from, its rat ancestry is quite unmistakable.

The Islands of Batavia


Although volcanic mountains and islands usually form where two crustal plates meet and crush against one another they also form over 'hot spots' on the earth's crust areas lying above intense activity deep in the earth's mantle.  Directly over the hot spot a volcano is formed.  When the crust passes away from the centre of activity the volcano becomes extinct and a fresh one then erupts alongside it, producing in time a chain of progressively older volcanic islands in the middle of the ocean. During the Age of Man, a hot spot was responsible for producing the Hawaiian Island chain, and in the Pacific at the present time a hot spot is in the process of generating the Batavian Islands.  


Birds are usually the first vertebrates to reach and settle on new islands, but in the case of Batavia the first vertebrates to arrive were their mammalian equivalents, the bats.  By the time that the birds did arrive, the bats were so well established that there were few unoccupied evolutionary niches left and the birds have never colonized the islands to any extent."


When Dixon explored Batavia in the future of his imagination he discovered an insectivorous, terrestrial species, a carnivorous land-roving bat, packs of surfbats along the beaches, and other well adapted species.  

Student example:

The fisher bat

Chiroptera fisher

The warm clear water surrounding the Batavian Islands is an ideal breeding grounds of Chiroptera fisher.  The wings are short.  It can fold them close to its body as it dives into the water.  It has large eyes protected by a clear eyelid.  The ears of the fisher bat are small, so it cannot echolocate.

The teeth of the fisher bat are sharp spaced out like a barracuda’s rather than close together like a human’s.  This helps the bat to hold the fish it catches. 

A version for any animal.

Adaptations

A simple activity is to have students work in pairs.  Each pair taking a different ecosystem.  Study adaptations of the animals and plants living in the system.  Have the pairs design an animal or plant that would be very well suited for the ecosystem based on the adaptations of different organisms already in the system.  They can draw their organism or cut and paste different features from different organisms to make a new one.  Then they name their organism (scientifically of course) and present their organism for the class.  During their presentation they describe how each of the organism's features help it to survive in their ecosystem.

Check out the book After Man by Dougal Dixon if you would like to see some adaptations extraordinaire.

A word of caution, the students tend to add appendages rather than modify existing ones.

Virginia Malone

Then you can have the class design a predator for their very well suited
for the ecosystem animal.  Or, put the class in two groups, have them
design a very well suited for the ecosystem animal, then swap with the
other group.  Each group then designs a very well suited for the ecosystem
predator for the other group's animal.

Susan Teller-Marshall

