Stream Table Lab
Interactions and patchiness 

in the environment
Name ___________________________________________

Date ____________________________

Purpose

To observe effects of interactions between living and nonliving members of an ecosystem. 

Rules of the stream table: no water or sand outside of the table, no splashing, wash hands before and after using the stream table, and keep sand, soil, rocks, pebbles, etc, away from the sink. 
Procedure
Ecological Interaction
The stream table models two abiotic factors within an ecosystem, water and soil. While we cannot easily shrink the plant and animal communities of an ecosystem to the scale of the stream table we can still model their interactions with the abiotic factors using other means. Using your notes from the Palouse River field trip, your knowledge of ecological interaction, and the results of the stream table activities you will explore how the members of an ecosystem effect each other, and how a patchy landscape develops because of these interactions.

Some of the questions ask you to use your observations from the Palouse River to answer the questions. Use your notes to help answer these questions. Your digital pictures will also be available to look through if your notes are not sufficient. However, be prepared to provide an answer to how you might improve your scientific note taking in the future to unlock this “life line”. We will post your answers to help us all improve our scientific note taking as we continue into the semester.

Have fun but work efficiently in your group. You have limited time to complete the lab. 

1. Use your hands to flatten and ‘reset’ your stream table. Use your finger to create a meandering stream channel, then slowly pour water near the highest end . 


a) Do you see a pattern in the way the fine, medium and coarse soil is being distributed as it erodes?

Course and fine sediment seem to settle in different places. Course soil stays in one place while fine soil goes downstream. Fine soil settles out in slow places or on the insides of bends
b) Based on what you saw at the Palouse River what plant communities might grow in each type of soil? (assume that course soil is similar to the riprap stones beneath the bridge and fine soil is equal to the finest soil you observed) 

very little grew in the riprap, the stones are too big to allow access to the dirt. Tansy thrived in the sandy soil. Grasses and smaller plants were concentrated in the finer soils near the banks.
c) Is the interaction between soil and plant community the only one that determines where plants grow? Is there another abiotic interaction you observed that might help explain the patterns you saw in plant growth?

No, shade from the bridge (temp, sunlight) seemed to affect where plants grew. Access to water also plays a large part.
2. Clearcutting of trees in the headwaters has been named as a reason for decreased water quality in streams. Why do you think this might be? Reset your stream table. Lay a piece of felt over the soil near the top of the stream table, just below where you have been pouring the water. The felt will represent trees in our ecosystem model. Don’t start pouring before completing part “a” below.

a) Make a prediction of how the biotic factor of trees will interact with the abiotic factor of soil. What will you see? Tell Mr. Landle or Mr. Hegg your prediction before continuing.

b) What did you observe? Describe the interaction you observed.

Felt decreases stream velocity. It should show decreased erosion both upstream and downstream with less soil movement and likely a less pronounced channel as more water absorbs into the ground.
c) Was your prediction correct?

3. Disturbance is an important abiotic factor for stream communities. Salmon and trout in particular have developed novel adaptations to deal with the constant natural disturbance of fire, and associated landslides, in their mountain habitats. 

Reset your stream table and begin creating a meandering stream as in question 1 without the felt. While slowly pouring water have another group member push a large quantity of soil into the stream to simulate a landslide disturbance. Continue pouring water and observe the changes in the stream 

a) What happened to the stream immediately after the landslide? Were flow, erosion, or patterns of soil sorting affected?

Pools formed, re-routing of channel, decrease or stoppage of downstream flow, sedimentation behind landslide…
b) How did the factors of soil and water interact over time? What changed?

Over time the water creates a new channel, erodes away the landslide, and flow is restored.
c) What new aquatic habitat was  formed by the landslide? 

Pools, slow areas
d) What animals, plants or other organisms did you see at the Palouse River that might thrive in this new habitat?

Water striders, filamentous algae, leafy water plants all grew well in slower water at the river.
4. Human impacts also influence the biotic and abiotic factors in a stream ecosystem. Reset your stream tables, then build a bridge and road over the meandering stream using the Lincoln Logs supplied. Road building includes paving, compaction of soil and stabilizing the stream banks under and around the bridge. Model these actions as you build your bridge. When you are done see what happens to the stream. 

a) How did the road and bridge change the interaction between abiotic and biotic factors?

b) What evidence of abiotic effects on animal or plant communities of the bridge over the Palouse river?

Shade effects in land and water, riprap obstructs plant growth…
5. Use what you have learned above and at the Palouse River to answer the following question. 

a) In a brief paragraph explain how abiotic factors and biotic factors interact to create a patchy landscape? Use examples from the lab or the Palouse River if needed.

Abiotic factors are sorted across the landscape due to interactions with other abiotic and biotic factors. For example soil is sorted by the actions of water into coarse and fine sediments. Because organisms prefer a certain set of abiotic or biotic factors they only grow where these conditions are met. This further interacts with abiotic factors to change the way that the environment is structured. For example, trees slow runoff and erosion which slows how fast the soil is sorted. These interactions create a patchy landscape.



Materials:


stream table


sand


watering can, bucket or cup for pouring water


water


drain bucket


science notebook














