Paleoclimate Dendrochronology (Tree Rings)


Background Information

Paleoclimatology is the study of past regional and global climates. Past temperature and precipitation (climate) data is not directly available because it is not possible for scientists to go back in time and see what climates were like. As a result, scientists use a method of indirect measurement. This indirect form of measuring uses “proxy data” (stand-in data). Proxy data samples or “proxies” are imprints created of past climactic events. Proxies include: tree rings, ice cores, fossils, pollen, ocean sediments, corals, and historical data. Past climates can be reconstructed using these different types of imprints or proxies to create paleoclimate models and reconstruct past environments.

The study and analysis of data provided by tree rings is called “dendrochronology.” The word “dendrochronology” is derived from three different ancient Greek words: “Dendros” meaning tree; “Chronos” meaning time; and “Logos” meaning “the study of.” See the slide of a tree round and notice the wide and narrow tree rings. 
Scientists do not use tree rounds, however; they use tree ring cores. Tree ring cores are taken by using an increment borer to screw into the side of a tree. Tree coring does not harm the tree. The cores are sanded, so the surface is smooth and the annual tree growth can be clearly seen. Tree ring cores are analyzed for patterns that can be correlated to modern climate records, which are then extrapolated to reconstruct past climates. 
Plant growth in any area, or biome, is influenced by climatic factors such as temperature and precipitation. Scientists analyze proxy data (tree rings) within a biome to determine past climactic conditions (temperature and precipitation). Temperature and precipitation determine what grows within a specific area. Scientists can determine past biome climates by a technique called “cross-dating” with tree ring data.  This packet contains two cross-dating activities to show climate activity over time, specifically years of abundant rainfall versus years of possible drought.
Objective

Students will learn how aspects of climate, temperature and rainfall, influence tree ring growth. Students will match tree ring patterns by learning a technique called “cross-dating” to show climate change over time.

Standards

Earth Science 
6.4.a  The sun is a major source of energy for phenomena on earth’s surface; it powers winds, ocean currents, and the water cycle.

6.4. e. Differences in air pressure, heat, air movement & humidity result in changes of weather.

6.5.e. The number and types of organisms an ecosystem can support depends on the resources available and on abiotic factors, such as qualities of light and water, range of temperatures and soil composition.

Background Information

Standards

Earth Science
6.6 b Different natural energy and material resources, including air, soil, rocks, minerals, petroleum, fresh water, wildlife, and forests, and know how to classify them as renewable or non-renewable.

I & E

e. Recognize whether evidence is consistent with a proposed explanation.

h. Interpret events by sequence and time from natural phenomena

Language Arts

Reading Comprehension

1.4 Monitor text for unknown words or words with novel meanings by using word, sentence, and paragraph clues to determine meaning.

Listening and Speaking

1.3 Restate and execute multiple-step oral instructions and directions.

Math

Number Sense 

1.0 Solve problems involving fractions and percents.

Mathematical Reasoning

1.1 Analyze problems by identifying relationships, distinguishing relevant from irrelevant information, identifying missing information, sequencing and prioritizing information, and observing patterns.

3.0 Develop generalizations of the results obtained and the strategies used and apply them in new problem situations.

Print Resources
Holt, Rinehart, and Winston. Earth Science California Edition. United States, 2007.

Weather and Climate, Climate Change Chapter 15, Pp. 504-542

Biomes and Ecosystems, Chapter 17, pp. 578-612
Great Source Education Group (In Collaboration with NSTA), Earth Science Daybook, United States, 2002.Climate Change, Ancient Climates Chapter 16, pp.166-169.

Fleck, John. The Tree Rings’ Tale; Understanding Our Changing Climate. University of New Mexico Press, Albuquerque, 2009.

Project Resources
Dr. Peter E. Wigand, Great Basin and Mojave Paleoenvironmental Research and Consulting. 2210 Seneca Drive, Reno, NV  89506-9128.

http://web0.greatbasin.net/~wigand/petespaleo/ 

CSU Bakersfield, Adjunct Professor, Department of Geological Sciences.

Dr. Staci Loewy, Department of Geological Sciences, CSU Bakersfield. sloewy@csub.edu.

Journal Articles

National Wildlife Federation, 2004, Ranger Ricks Nature Scope: Trees are Terrific!:  Reading the Rings, 10 June. McGraw Hill Professional, 2004.

Brown, P., Hughes, M., Baisan, Swetnam and Caprio, A. “Giant Sequoia Ring Width Chronologies From the Central Sierra Nevada, California.” Tree-Ring Bulletin Vol. 52 

Pg. 4, 1992.
Additional Vocabulary-Corresponds with the Climate Change Vocabulary page 

Paleoclimatology-study of past climates

Dendrochronology-study of tree ring data

Core-sample taken from a tree to study the ring patterns

Crossdating-a system of matching tree-ring patterns to determine past rainfall and temperature; wide rings show abundant rainfall, moderate temperatures, narrow rings show dry years

Proxy data-stand in data to show what happened in the past 

Pre-Activity Teacher Preparations

Schedule –Activity #1 is created to prepare for Activity #2; however, each activity can be done independently to give students a hands-on perspective of the technique of cross-dating with tree rings to show a pattern of climate change over time.
Background Preparation-See the Introduction to Dendrochronology and Crossdating handout; also list of website references is included for further research and information.
Materials: Activity #1: page of 5 tree cores to be colored, cut out, then matched in a stair- step pattern. Colored pencils, scissors and tape needed.  If matched properly, the cores will overlap in the order listed, Answer Key EADBC.
Activity #2:  2 containers of Cheerios at each table, 1 of light colored Cheerios 1 of dark colored Cheerios, fuzzy sticks, instruction page with biome pattern. Answer Key Cheerio Exercise, The Cheerio tree cores should line up from left to right, youngest to oldest, in this order: bark, leaf, shade, branch, nest.

SJV Rocks!! 
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