Tree Ring Lab

Objectives
· apply principles of dendrochronology to determine a tree's age and to recognize climatic variation.

· analyze and experience how archaeologists can sometimes use tree rings to date archaeological evidence and study past climates.

Materials:  pen/pencil, background knowledge handout, and a tree cookie.
Procedure:

1. Read background knowledge on tree rings.
2. Examine tree rings on tree cookie.

3. Answer conclusion questions.

Conclusion:
1.  This tree was cut 5 years ago. Write that year:

2.  How old was the tree?

3.  What year did the tree start growing?

4.  Find the ring that grew the year you were born. Was it a wet or dry year?

5.  In what year of growth was there the least rainfall?

6.  In what year of growth was there the most rainfall?

Background:
Dendrochronology (den-droh-cruh-NOL-uh-gee) means "the study of tree time." Usually called tree-ring dating, dendrochronology is a science based on the fact that every growth season a tree adds a new layer of wood to its trunk. Over time, these yearly growth layers form a series of light and dark concentric circles, or tree rings, that are visible on cross sections of felled trees. Archaeologists sometimes study the ring patterns in beams or other pieces of wood from archaeological sites to help date the sites; they may also study the ring patterns to infer the local climatic history.

Tree-ring analysis requires observation and pattern recognition. Each year a tree's growth ring has two parts; one is wide and light colored, and the other is narrow and dark. The light part is the early wood. This grows during the wet spring and early summer when the tree has a lot of sap, and the cambium cells giving rise to the trunk growth are large and thin walled. As the summer winds down and the transition to the cooler autumn occurs, the tree's growth rate slows. This results in the cambium cells becoming smaller and thicker-walled. By winter, when the sap finally stops flowing, a smooth dark ring marks the end of the tree's annual growth. By counting the dark ring segments, scientists can tell a tree's age if the cross section of the trunk is complete.

Because the width of tree rings varies with growing conditions, scientists also learn about local climate during the tree's lifetime by comparing the rings' different widths. Tree rings vary in thickness from year to year. For instance, higher rainfall and a longer growing seasons produce a wider ring than a year with low rainfall and prolonged cold. From recording tree-ring patterns in several geographic areas, scientists have found that all the region's trees have the same pattern.

An astronomer, Dr. Andrew E. Douglass, developed dendrochronology about 1913. Based at the University of Arizona in Tucson, Douglass wanted to know how sun spot activity affected climate, and his research soon led him to pioneering tree-ring analysis. Douglass was among the first to notice that trees in a geographic area develop the same growth-ring patterns because they experience the same climatic conditions. He reasoned if he could trace patterns far enough back in time, he could outline a history of regional climate and see if sun spots could be related.
