 PAGE  

 SEQ CHAPTER \h \r 1© 2005 by Leo Poppoff

March 10, 2005

Basin Watch

by

Leo Poppoff

TAHOE’S EVOLVING SHORELINE


During the many, many thousands of years of Lake Tahoe’s history, its level has gone up and down.  When levels were high, waves eroded new wave-cut bluffs and redistributed sand and gravel along the shoreline.  When the lake receded, waves eroded the beach that had been formed when it was higher.  Lake Tahoe’s shoreline has been evolving for millennia, and continues to do so today. 


Ken Adams, Assistant Research Professor at the Desert Research Institute, is the lead author of a recent report on “Shorezone Erosion at Lake Tahoe.”  Part of the report is a fascinating historical account of Tahoe’s evolving shoreline.


As we’ve all heard a million times, a series of earthquake faults caused the floor of a section of the Sierra Nevada range to sink, resulting in a very long granite trench.  Later, Mount Pluto dammed the north end of the trench, forming the Tahoe Basin.  After a lot of rain, snow and melted ice, the trench filled to form a beautiful lake.


Meanwhile, several glaciers helped shape the basin.  As they retreated, glaciers left behind boulders, gravels and finer materials.  According to Adams, the earliest was the Donner Lake glaciation.  It left deposits adjacent to the lake between 400,000 and 600,000 years ago.  Some glacial till and moraines at Tahoe also date to 140,000 years ago (or maybe 70,000 years ago) concurrently with a Yosemite glaciation period.  The Tioga glaciation, which reached its peak some 20,000 years ago, is the most recent and might have lingered till 14,000 years ago.


Adams points out that “the abundance of lake deposits cropping out near the shore of Lake Tahoe indicates that lake level, at times, has been much higher than the current level.”  There’s evidence that the lake outlet was dammed by ice during each of the three major glaciation periods.  Lake levels could have risen a couple of hundred feet higher than we see it today, according to lake deposits and benches found on the hillsides.


On the other hand, some 4,000 to 7,000 years ago, lake levels were much lower than today’s natural rim.  Evidence for this are the remnants of a forest and shoreline features now submerged in the lake.


In the late 19th century, with the construction of dams at or near Tahoe City, lake levels were raised above the natural rim.  According to the Adams report, lake levels commonly exceeded the current legal limit of 6229.1 feet above sea level during the early 20th century.  The highest level, 6231.19 feet, was reached in 1907. 


The character of the shoreline, and the ease with which it erodes, varies around the lake.   The eastern shore is mostly granitic bedrock, with a few exceptions such as Sand Harbor, Glenbrook, and Zephyr Cove.   The southern shore is composed of older glacial outwash deposits and younger lake deposits.  Glacial moraines, outwash and lake deposits, dominate the western shore, with the exception of granitic bedrock outcropping between Rubicon Point and 

Emerald Bay.  Much of the northern shore is composed of volcanic rock, with some granitic bedrock around Stateline Point.  There are abundant areas of alluvial and lake deposits along the northern shore.


Shorezone erosion is more likely along stretches of unconsolidated alluvial and lake sediments.  But, Adams points out, volcanic deposits at the north end of the lake also show recent wave erosion.  Because winds are mostly from the south, driving waves against the north shore, you might expect most erosion to occur there.  However, Adams writes, erosion is mostly dependent on the composition of the shoreline.  Adams and his colleagues estimate that about 67 percent of Tahoe’s shoreline has eroded since the lake level was raised in the late 1880s.


At Lake Tahoe, according to Adams, the largest erosion events occur when there are strong winds and the lake level is at or near its maximum level.  Before the first dam was built, Adams explains, the lakeshore was probably in relative equilibrium.  This was because lake level was probably relatively constant for thousands of years, and not able to rise much above the natural rim.  


“Along much of the eastern shore and other rocky areas,” Adams writes, “bedrock and boulders are sufficiently resistant to change that the higher, early 20th century lake levels had limited impact.  Along many other parts of the shore, however, large wave-cut escarpments, overhanging banks, and other signs of active shore erosion are present.  


“This suggests that in many places the shorezone is not in equilibrium.  Given current management of the Lake Tahoe dam, shorezone erosion will continue, but may decrease through time . . . continuing erosion represents a direct threat to many properties and structures along the shore and will result in the introduction of sediment and nutrients into Lake Tahoe for the foreseeable future.”


At another time, we’ll look at how Adams and his colleagues measured the amount of erosion that’s occurred and calculated the amounts of sediment and nutrients that have been washed into the lake.


Questions or comments.  Send them to basinwatch@sbcglobal.net. 
