Interactions within the Axolotl’s Natural Environment

IN Standard 6.4.8 Explain that in all environments, such as freshwater, marine, forest, desert, grassland, mountain, and others, organisms with similar needs may compete with one another for resources, including food, space, water, air, and shelter.  Note that in any environment, the growth and survival of organisms depend on the physical conditions.

Objectives: 

The students should be able to distinguish between niche and habitat as well as describe and identify the various feeding levels.

Given an example of an interspecific interaction, students should be able to define the interaction type as well as the role each organisms plays.

Materials: 

· Handout/worksheet describing several other organisms in Lake Xochimilco

· Materials describing habitat and life history of Mexican axolotl

Introduction (50 min)  

Niches and Habitats

1) Have students identify some of the needs of living things.  These may include energy, food, water, gas exchange, temperature and living space.

2) Ask students what they think a habitat is.  Explain that the place where an organism lives is its habitat.  Organisms’ habitats meet the needs of the organisms that live there.

3) Although organisms have similar needs, they meet their needs in a variety of ways.  An organism’s job within the habitat is its niche.   The job may include how the organism obtains energy, how it reproduces and how it interacts with its habitat.  Have students think of examples of organisms that occupy the same habitat but different niches.

Feeding Levels 

Ask students to brainstorm all the ways organisms get food/energy.  Describe the four major feeding levels and help students place their examples into these categories.

Producers: make their own food using energy from the sun (ex: plants, algae)

Consumers: eat other organisms including producers or other consumers (ex: humans, birds, fish)

Decomposers: consumers that feed on the wastes or remains of other organisms and return the materials of dead organisms to the soil (ex: decay bacteria)

Scavengers: consumers that feed on dead animals (ex: vultures, hyenas)

Interactions

1) Explain that organisms that live together in a small area or share a habitat will almost certainly interact either directly or indirectly.  These interactions can be beneficial, competitive or have no apparent effect on one or both organisms. 

2) Discuss that organisms that have similar needs are likely to compete because the resources that meet those needs are limited.  For example, plants compete for light/space in order to get the energy they need.  

2) In other cases, one organism will have a need that conflicts directly with the safety of another organism

3) Define and describe some of the common types of interactions:

a. Predator-prey: the predator benefits by eating and therefore harming the prey (ex: a cheetah is a predator that feeds on gazelle, its prey)

b. Parasite-host: the parasite is essentially a predator that feeds on a host by attaching itself to the host either internally or externally (ex: a leech is a kind of parasite and fish are one of their hosts)

c. Competition: in this relationship, the organisms mutually harm each other by using resources that are insufficient to supply their combined needs 

d. Mutualism: both individuals benefit from the interaction (ex: a species of African bird removes parasites from between crocodiles’ teeth, the bird benefits by getting food and the crocodiles benefit by ridding themselves of parasites)

e. Amensalism: one participant is harmed while the other is unaffected (ex: mammals trample the ground around water holes, the plants are harmed but the mammals’ benefit does not come directly from harming the plants)

f. Commensalism: benefits one participant while having no effect on the other (ex: cattle egrets ride around on large mammals and forage on insects, the birds benefit by catching more insects but the mammals are unaffected)

Activity (40 min)

If students are not familiar with the Mexican axolotl, give them a brief life history including habitat, development and feeding habits.  Material can be obtained from the Indiana University Axolotl Colony.  Provide students with a handout describing several organisms that share the same habitat with the Mexican axolotl.  Have them identify the type of relationship axolotls have with each organism.  Be sure they can explain their answers and identify which role each partner plays in the relationship.   

Some of the species on the handout have been introduced into the axolotl’s habitat.  This is a good opportunity to discuss introduced species and how they can interrupt the established relationships within an ecosystem.  Special attention can also be paid to human impact on the axolotl’s environment.  Like introduced species, humans have disturbed the natural ecological balance in the Valley of Mexico. 

The Axolotl in its Habitat

The Mexican axolotl shares its home with many different organisms.  Each organism has a niche within the axolotl’s habitat.  Some interact directly with the axolotl either as predator or prey while others affect the axolotl more indirectly.  Keep in mind that some organisms may have different kinds of relationships with the axolotl at different points in their life cycle.  Below we describe some of the organisms and their life histories.  See if you can identify the following:

a) What feeding level does each organism belong to?

b) What kind of relationship does each organism have with the axolotl?

c) What role does the axolotl and described organism play in each relationship?

1) Rotifers: These are tiny aquatic creatures that have many hairlike extensions called cilia which help them move around.  Many live on the bottom of lakes or ponds and feed on minute particles or algae.  Other species feed on smaller creatures in open water.  Rotifers are an important food source for many larger animals.

Feeding level:

Type of relationship(s) with axolotl:

Role each organism plays:

2) Sheep: Sheep were introduced into the highlands surrounding the valley in which Lake Xochilmilco is found.  Sheep eat grass and overgrazing causes erosion which results in an increase in silt in the axolotl’s aquatic environment.

Feeding level:

Type of relationship(s) with axolotl:

Role each organism plays:

3) Tiger salamander: Tiger salamanders have a very similar life cycle to the axolotl.  They are both predatory and feed on almost any smaller organism they can get a hold of.  As larvae and juveniles axolotls and tiger salamanders are prone to becoming food for larger organisms, including each other!

Feeding level:

Type of relationship(s) with axolotl:

Role each organism plays:

4) Carp:  Chinese carp were introduced into the axolotl’s habitat as an inexpensive and easy to produce food source for poor families in Mexico.  They are very hearty and can withstand a variety of environmental conditions.  Because of their flexibility the population has grown and led to a decrease in native species and increase in water turbidity.  Carp are predatory and this has also contributed to the decrease in native species diversity.

Feeding level:

Type of relationship(s) with axolotl:

Role each organism plays:

5) Humans:  Humans have been changing the axolotl’s environment for hundreds of years.   As a result of our activity the axolotl is now an endangered species.   Lake Xochimilco used to be part of a series of connected lakes.  The Aztecs built dams and aquadects to manage the resources.  However, the ecosystem was not significantly disturbed until the Spanish entered the region and drained much of the water which resulted in isolation of the lakes and a decrease in resources for the organisms.  Humans also used axolotls as a source of food when they were more abundant.

Feeding level:

Type of relationship(s) with axolotl:

Role each organism plays:

The following questions are intended to make you think about and apply what you have learned about habitats and interactions.

1) Discuss the benefits and drawbacks of introducing carp into the axolotl’s habitat.

2) Explain how two species can have more than one kind of relationship with each other.  (Hint: think about stages of development)

3)  How is humans’ relationship to the axolotl similar to our relationship to other endangered species?  Give an example.

