Lichen Collecting
Target Audience
4th grade and up
Subject
Scientific collection of lichens in the field
Objectives
· The learner will know where it is appropriate to make scientific collections
· The learner will know what tools are needed

· The learner will know the techniques for collecting lichens from different substrates

· The learner will know techniques for field level preservation and labeling of collections
Materials
Hand lens/magnifying glass, knife, rock chisel and protective eyewear, locate substrates to be used (tree, log, rock, fence, soil), collection packets, pencil, bag or pouch to hold collections, lichen key and plant key
Teacher Preparation (background knowledge needed by the teacher)

· I suggest that this lesson be followed by the lessons What are lichens? and Drawing lichens. Review the differences between lichens. What should the student look for when collecting different species of lichens? 
· Some lichens grow better on deciduous trees and other lichens grow better on conifers. Older trees inhabit higher lichen diversity than young trees. There are other lichens that are most commonly found on rocks or on the ground. Climate, light exposure and topography also affect lichen growth. 
· Stress to the group that it is not appropriate to collect any vegetation for a personal herbarium from a public or private land. One must ask for permission to collect specimens before heading out to the field. Because of this, it may be wise to collect specimens around the school yard.

· Tools use may need some training for proper use. Generally a knife is used to scrape lichens off tree bark. Bush/tree pruners can be used to trim a branch to collect a lichen sample.  An ice chisel can be used to break lichens away from a rock. If operated incorrectly these tools can be dangerous to the user or to the substrate. 
· Most people using a knife know the safety rules: don’t run with a knife in the hands and always cut away from the body. Think of the process of collecting lichens from a tree with a knife as shaving the lichen off, try to take as little of the tree with the sample as possible. Keep in mind that a little of the bark will come off with the sample, but try to shave as little as possible.
· When snipping a branch, make sure fingers are not in the way of the pruner blades and as with the scissors, no running with pruners. In the best interest of the tree or shrub that is being pruned, take only what is needed for good lichen sample. For instance, if the desired lichen is closer to the tip of the branch, do not snip the entire branch off.  If the branch is so big that it will require significant force to cut through, this branch should not be cut. Reassess the branch, could a knife be used to scrape the lichen? 
· When using an ice chisel to break off lichens growing on rocks, make sure that protective eyewear is worn. Using the chisel may require some force and this job may be safer if left to the instructor or older children to operate.

· It may be useful for the teacher to take some time before the lesson to identify the trees or shrubs from which lichens are collected. It is important to record the substrate on collection packets.

· In general, for herbarium samples, it is best to collect lichens that are thumb-sized. If the lichen is an uncommon species take a smaller sample or do not collect the lichen at all.
Vocabulary

Making Connections
Enhance understanding of how to use a dichotomous key. 
Detailed Lesson Plan (what the teacher has to do prior to activities)
Teacher must learn how to fold collection packets. Directions are as follows:

· take a sheet of recycled one-sided paper

· place the blank side down on the table

· fold the bottom edge of the page up to the center of the paper

· now, 1 inch from either edge of the page must be folded in towards the center

· all that is left is the top flap which needs to be folded down to make the top edge line up with the bottom edge of the paper

· Find substrates for lichen collection

Activity (what the students will be doing)
· First teach students how to fold packets. Lichen diversity at collection site will determine how many packets will be needed. Once it is decided how many lichens may be found on site, add about 20 extra packets on top of that number. 
· Review what lichen characteristics to look for to differentiate species. 

· Demonstrate how to use tools.

· Take students to first tree and identify the tree (for packet information).

· With a hand lens/magnifying glass have students look at the lichens on the tree and have them identify as many different species. When certain that pointed out species are different collect that sample.

· Now fill out the packet with location, date, lichen species (may need to stick with genus until back in the classroom), substrate, collector and remarks. For remarks students may want to write whether the specimen was in the shade or sun, if it was near a stream, if it has strange physical characteristics.
· When done collecting look at samples again and try to identify unknown lichens to species if possible, the lichen key should be used for this. When done with this activity put the lichens in alphabetic order, genus order, location or substrate order (whatever type of order is best) and then number collections in numerical order.
Check for Understanding
How many lichens were found in the collection area?

Did students explore various substrates and habitats to find samples?

Which lichens were most common?

Lesson Evaluation (was there something I should have changed)

Additional Resources and References
McCune, B. and Geiser, L. 1997. Macrolichens of the Pacific Northwest. Oregon State
University Press, Oregon.
Brodo, I., Sharnoff, S. and Sharnoff, S. 2001. Lichens of North America. Yale University
Press, New Haven.
http://www.airlichen.nacse.org/cgi-bin/qml/usair/region6/area6.qml
http://www.proaxis.com/~mccune/center.htm
http://mgd.nacse.org/hyperSQL/lichenland/index.html - great resource for drawn diagrams of lichen bodies

http://mgd.nacse.org/cgi-bin/qml/usair/region6/area6.qml
http://fresc.usgs.gov/products/fs/fs-154-02.pdf
