Name: _________________________

Lab day and time: ___________

GSCI 188: The Geology of Climate Change and Energy – Lab – All Sections

**Bring a printed copy of your completed pre-lab to your lab session in order to receive credit**

Online resources:

1. Online reading about oxygen isotopes: http://earthobservatory.nasa.gov/Features/Paleoclimatology_OxygenBalance/
2. Online video about deep-ocean sediment cores:

http://www.sciencefriday.com/videos/watch/10199
Questions:

1. What is an isotope? What two isotopes of oxygen are measurable in ocean water?

2. Explain why the ratio of “heavy oxygen” to “light oxygen” in water can vary from the ocean, to rain water, to ice sheets.
3. Oxygen isotopes in water, fossils, or rock are compared to a standard, referred to as Standard Mean Ocean Water (SMOW). Because the ratio of 18O to 16O is low, it is expressed in units of per mil (‰), or parts per thousand (instead of percent = parts per hundred). The δ18O (pronounced, dell-o-eighteen) of a sample of water, fossil materials, or rock can be determined by:
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typical precipitation 8180 values

tropical rain: 0 to -2 permille
mid-latitude rain: -8 to -12 permille
polar snows: -20 to -40 permille





From this equation, we can see that greater values of δ18O indicate that a sample is enriched in 18O, and lesser values indicate that it is depleted in 18O. 
The δ18O of SMOW = 0‰. For tropical rain, δ18O = 0 to -2‰. For mid-latitude rain, δ18O = -8 to -12‰. For polar snows, δ18O = -20 to -40‰. Given your answer to question #2, explain these differences in δ18O values.
4. Oxygen isotopes preserved in fossils found in marine sediment provide an indication of the size of ice sheets. During geologic time intervals when ice sheets are larger, “light oxygen” (16O) is stored in ice sheets, leaving the oceans enriched in “heavy oxygen” 18O. Therefore, during glaciations (intervals of ice sheet growth), δ18O of ocean water is greater. During interglaciations (intervals of ice sheet decay), melting ice sheets return great volumes of 16O to the oceans and the δ18O of ocean water is less. At any given time, organisms that assimilate their biomass from ocean water are considered to be in equilibrium with water chemistry. As a result, changes in ocean water chemistry are reflected in the δ18O of fossil shells that are preserved in ocean sediment. 
Consider the diagram below. These data were collected by analyzing fossils preserved within a core of deep marine sediment. The core spans the geologic time interval of the last 500,000 years. Notice that the values on the Y-axis are in reverse order. The greatest values of δ18O on the curve represent ice ages (periods of maximum ice volume) and the lowest values represent “interglacials” (periods of minimum ice volume). 
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Was there an ice age prior to 400,000 years ago? If so, when did it occur?
5. What is the average frequency (i.e., the average spacing between the lowest points on the curve in thousands of years) of ice ages over the past 500,000 years? 
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