Computing Rates

We think of the earth as changing very slowly.  Here’s your chance to find out how some geologic rates compare with rates you are more familiar with.

Kinds of rates:

A rate is how fast something happens – a change in something over time.  A very familiar example of rate is miles per hour. There are several different ways to measure rates.

Instantaneous rates: Your speedometer shows you how fast you are traveling at that moment in time – maybe 65 mph.  Your speed changes as you drive, though, so this instantaneous rate keeps changing.

Average rates: You might drive 65 mph on the way to school, but that’s not your average speed.  I live 14 miles from school, and it takes 25 minutes to drive it.  My average speed is 33.6 mph, even though I hit 65mph on the freeway.  If I take my car’s average speed over the entire year, including the time it’s sitting in my driveway, my speed is even lower.  I drive about 10,000 miles per year (8760 hours in a year).  Over a full year, my car averages 1.1 mph.  We don’t usually measure this kind of average speed for cars, but we do measure fault motion rates this way.  For a long time, the fault sits without shifting (like the car in the driveway), then suddenly moves at a high rate of instantaneous speed.  But the average speed will be much lower.

Constant vs. variable rates:  Most natural systems have variability in their rates, just as you do when you drive.  Children grow in spurts; then their growth rate levels off.  Don’t worry if you compute a rate that can’t continue forever.  It may be a variable rate.

Some helpful conversion factors

We will put all our rates in the same units so we can compare them.  Geological rates are often measured in centimeters per year, so we’ll put all our rates in those units.  Here’s some numbers and an example that can help you:

1 kilometer (km) = 1000 meters (m)
1 mile (mi) = 5280 feet (ft)

1 m = 100 centimeters (cm) = 1000 millimeters (mm)
1 foot (ft) = 12 inches (in)

1 cm = 10 mm
1 in = 2.54 cm

1 km = 0.6 mi
1 mi = 1.6 km

Turning 60 mph into centimeters per year:
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Here is a list of processes, both geological and familiar.  

· For each process, estimate the rate in whatever units make sense to you. 

· In the next column, recalculate your estimate as cm/yr.

· If you have a metric estimate, just apply the proper conversions.

· If you can get it in inches per year, just multiply by 2.5 to get centimeters per year.

	Familiar Rates
	Estimate
	Cm/yr

	How fast your hair grows


	
	

	How fast your fingernails grow


	
	

	How fast a child grows


	
	

	How fast your grass grows


	
	

	How fast the tread wears off your tires
	
	

	Geologic Rates
	
	

	How fast glaciers flow


	
	

	How fast plates move 


	
	

	How fast the San Andreas Fault moves
	
	

	How fast sediment accumulates
	
	

	How fast mountains grow


	
	

	How fast lava flows


	
	


