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THE TAHOE BASIN IS IN CONSTANT MOTION


We’ve all heard that the Tahoe Basin was formed by a huge block of granite, called a graben, sinking between the Carson Range and the Sierra.  And, you might have thought, as I did, that this all occurred with a few giant earthquakes a few million years ago.  A couple of months ago, Professor R. A. Schweickert set me straight with the real story.  Professor Schweickert is in the Department of Geological Sciences at the University of Nevada’s Reno campus.


First Schweickert informed me that the graben wasn’t one huge block, but several parallel blocks that slipped slowly, or with intermittent earthquakes, as the Sierra and Carson ranges rose.  Is it still happening?  “Yes, it’s still forming,” Schweickert explained.  “We think that over the past three to four million years, this process has been going on.  There’s no reason to believe that it’s any less active than it was a couple of million years ago.  


“Instead of having two faults dipping toward each other on opposite sides of the Tahoe Basin, this one is kind of asymmetric.  It’s called an asymmetric half graben, where most of the faults that are present dip in the same direction.  The really big faults that helped to form the depression are north trending and they dip toward the east.”


How fast is the graben moving?  Schweickert replied that, “it’s what a number of us are trying to sort out – so we can figure out what the rate of growth of this graben is – the east-west growth rate.  But there are not enough data to pin that down yet.  What is required is to have slip rates on all the faults that define the edge of this graben.  One of my co-workers, J. F. Howle, has surveyed some features that tell us the amount of offset on some of the faults.  We can estimate their age, and that gives us the slip rate.  We could be looking at maybe two to three millimeters (about one-tenth of an inch) per year horizontal growth of the graben.  But it takes a lot of work to figure this out precisely.


“The two mountain ranges, the Sierra and the Carson Range are moving apart from each other by two to three millimeters per year.  The reason that rate is important is that by comparing this to other seismically active areas in the western U.S. and around the world, people can begin to make some calculations about the recurrence rate of large earthquakes.


“The second information that would be needed would be to figure out when the last big earthquake occurred.  Did it occur five thousand years ago, did they occur two hundred years ago?  That would begin to tell us where we are in the repeat cycle.  But, the science of earthquake prediction is still in its infancy.  And even if we had a 5000-year average repeat time and the last one happened five thousand years ago, it could still take another five or ten thousand years.   These things are not absolutely periodic or regular, but this is the way people try to approach it.”


But is it the horizontal slip rate that’s important, rather than the vertical?  “No, actually I’m just reducing it to the horizontal slip rate,” Schweickert explained, “because it’s easier for people to visualize the Carson range moving away from the Sierra.  But what people typically look at is the slip rate along the fault, not vertical or horizontal.”


So, on average, this graben moved a few millimeters per year over a few million years?  “And that could lead to the topography we see today,” Schweickert answered.  “What we know from historic records in the western U.S., is that it takes a fairly large earthquake to produce the significant ground displacement that’s visible evidence of a slip along a large fault.  In the basin and range province, which is the region in which Tahoe lies, at the edge of the Sierra, it typically takes about a magnitude seven earthquake to produce something on the order of three meters (about 10 feet) of slip along a fault.  This has happened historically.  You can see that some faults have actually moved by three meters in a single event.  We can look at faults around the Tahoe Basin and look at the topography and get an idea that it’s taken a lot of large earthquakes to produce the features that we see along faults and the topography itself.  A fault might not move for a long period of time and then suddenly it might jump.”


Well, there’s a lot more to this story.   Next time, we’ll look at some of the major faults, and signs of impressive prehistoric tsunamis, in the basin.


Questions or comments?  They’re welcome at basinwatch@sbcglobal.net 

