Downtown Dilemma

Urban and Built Environments
A recent letter to the editor of the local paper caught the attention of the city council.  Knowing that your class is involved in environmental studies, the president of the city council gave a copy of the letter to your teacher in the hope that, as a group, you can find out what actually is going on in city.  


Discuss within your group what you think is going on in the city.  What environmental factors do you think may be affecting the trees?  How can you find out?  Locate the specific area on the Terraserver map.  Choose one factor to investigate.  Create a plan to investigate the situation.  Once your teacher approves the group’s plan, you can carry out the investigation.  After you conduct your investigation, you will write a report to the city council sharing what you found and offering suggestions for dealing with the situation.

The Trouble With Traffic

Due to construction, traffic on the main thoroughfare will be redirected down a less traveled side street in the downtown area.  The city engineer has begun to receive many complaints from the residents and business owners in the rerouted area. As members of his staff, you have been sent out to evaluate the merit of these complaints. What are some factors that your team needs to consider? How will you measure these factors? What solutions can you come up with to remedy the potential problems?

Liken' Lichens

Lichens have been identified as bioindicators- a species used as a gauge for evaluating the conditions of a particular habitat, community, or ecosystem. The presence of certain lichens indicates the air quality in a particular area.  

Your environmental engineering firm has been commissioned to do an air quality study of the downtown Lafayette area. You decided to use lichen presence as part of this study. Choose four downtown sites that you feel are representative of the area as a whole. Conduct your investigation to determine the presence or absence of lichens. 

What do your findings tell you about the air quality in this area? What visible factors can you identify that may have an affect on the current air quality? (Smoke stacks, sooty or dirty windows, heavy traffic, etc.) Are there other ways in which the quality of the air can be tested in this area?

A: Lichens found in polluted areas

1.Lepraria species LP

This lichen is a so-called "imperfect" lichen which never has fruit bodies and the whole surface is powdery green or blue-green. It forms a green or blue-green crust on many hardwood species. It is especially common on the base of trees in shady, damp areas.

2.Lecanora species LC

Lecanoras are crustose lichens, and are hard to identify, as are many other crustose genera. This lichen is often seen as a white wash over the bark of smooth hardwoods with tiny jam-tart like fruit bodies with white, pink or brown centres.

3.Cladonia coniocraea CC

The Cladonias typically occur on rotting wood on the base of tree trunks. They are characterized by distinctive fruiting bodies on the tops of stalks called podetia. These extensions of the thallus stick up out of the base of the lichen, and are used to identify the species of Cladonia. The fruit bodies are either red or brown depending on the species. C. coniocraea is called the "awl" lichen, because the podetia are finger-shaped, about 1 cm high, pointed at the ends, and usually do not have fruit bodies. The bright red caps on "British soldiers" (C. cristatella) are well known.

B: Lichens found in moderately polluted areas

1.Hypogymnia physodes HP

This is called the "puffed shield" lichen. It is leafy, whitish gray and found commonly on hardwood and softwood trees. The lobes look inflated and are hollow. The lower surface is brown/black.

2.Evernia mesoporpha EM

Evernias are shrubby, fruticose, greenish yellow lichens common on the upper branches of hardwood and softwood trees in our area. It is easy to confuse Evernia with Usnea unless you look carefully. Evernias have irregularly thickened, flat branches with no small, hairlike protrusions: they are simply branched, whereas Usneas have fuzzy looking branches that taper from the base. Note that Usnea species always have a cord through the centre of the plant. Check by pinching a branch and pulling gently at the same time. If the branch snips off cleanly, and is flat, you have an Evernia; if there is resistance and you see a white, elastic-like cord, it is an Usnea.

3.Parmelia sulcata PS

Parmelias are leafy, folious lichens that grow very commonly on hardwoods in this area. P. sulcata is whitish gray with a black lower surface. The lobes are narrow, and appear to have been creased: there are tiny ridges in irregular patterns along the thallus (Soredia can be seen with a lens). Another Parmelia species is very similar, (P. rudecta), but it has larger, smooth lobes and more of a greenish colour (can be seen as isidia with a lens). P. rudecta also differs in that it is pale, not black, underneath.

C: Lichens growing in slightly polluted areas

1.Parmelia caperata PC

(Sometimes split into the Pseudoparmelia genus)

P. caperata is a most identifiable lichen even at "55 mile an hour". It is virtually unmistakable by its bright apple green colour and conspicuous dinner plate growth habit. P. caperata can be seen growing on hardwoods (especially oaks and maples) 10 to 15 feet and higher up on roadside trees.

2.Graphis scripta GS

Graphis scripta is crustose, but seems is in a category of its own in that once you have trained your eye, it is hard to miss this lichen, which is a master of camouflage. It is common on young hardwood trees with smooth bark and at the base of maples, near streams. It looks like a strange Chinese writing on the bark; as if an ink pen were used to scratch out a secret code.

3.Physcia stellaris PH

Another common, narrow lobed, whitish grey foliose lichen, P. stellaris is identified by its disk-shaped thallus with dark brown or black apothecia. (Sections of the fruit body of this lichen are very good as a demonstration of lichen reproductive structure. See Richardson, 1992, for the method.) This lichen is very common over continental United States. It can be seen in our area on hardwood trees growing in small "rosettes" on upper branches.

D: Lichens growing in very clean air

1.1. Usnea subfloridana US

As mentioned above, Usneas are identifiable by their greenish yellow, fuzzy appearance, fruticose growth habit, and the cord that runs through the centre of their branches. They are quite commonly found in marshes and swamps growing on either, alive, or standing dead spruce trees. There are a number of different species, which are not easily distinguished from one another, and this is the most common Usnea found in our area.

2.Lobaria pulmonaria LO

When found, this lichen is easily identifiable as it is a very large, leafy lichen with broad lobes which are ridged. They are brown, but appear green when wet. The undersurface is pale brown and slightly felt-like, unlike Parmelia, which is black underneath. Like Parmelia sulcata, the lobes appear to have been creased, then smoothed out, leaving marks. In the middle ages, this lichen was used to treat lung disease, as it seems to look like lung tissue.

Note:

1.Most of your specimens were wetted and pressed for ease of display, so the same species will look slightly different in the field.

2.The two-letter code in bold following the species name will be used as abbreviations when mapping results. 

Richardson, David. 1997. Methodology for Volunteer/School Monitoring Projects Using Lichens. Available on line http://www.cciw.ca/eman-temp/research/protocols/lichen/part12.html

Landscaping Lafayette

The citizens of the greater Lafayette metropolitan community would like to enhance the variety of plants and animals in the downtown area. As a landscape architect, you have been charged with preparing a proposal identifying ways in which this could be accomplished with a limited budget. You have preliminarily determined specific types of vegetation that will do the job, but the type of soil available limits you. What conditions currently exist in the area you are studying? (Current flora and fauna found in the area)

Cooler by the Wabash

Bids are being accepted for a new office building in the downtown area. As building commissioner, you need to consider the effect that a building's surface materials have on the urban environment. The phenomenon of urban "heat islands" occurs when the air in urban areas is found to be 6-8 degrees warmer than the surrounding areas. Your job is to investigate the factors that currently affect the temperature. You are then to prepare a recommendation for the new building for the city council. 

Downtown Dilemma





What’s going on in this city of ours?  During a recent visit to the downtown area for the 4th of July celebration, I noticed that the trees on the downtown streets aren’t growing the same.  What I mean is that some streets have more trees, some trees are fuller, some trees aren’t even as tall as the others.  This seems strange to me since about ten years ago all of the trees were the same size and each street within 2 blocks of the square had the same number of trees planted along it.  I remember this because I helped plant the trees during the Downtown Beautification Project that coincided with the 100th anniversary of our fine city.  What could have happened to cause such a difference in the trees? Is something in the area causing the problem?  Can anything be done to fix the trees that are there?  Does anyone have any answers?


A Concerned Citizen
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