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THE CASCADES
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  For airline passengers flying in from the east over the Pacific Northwest, the snowcapped mountains that seem to spring up outside their windows provide a refreshing transformation from the stark expanses of the Great Plains.




  Stretched below are the majestic Cascade Mountains, a relatively young volcanic range that extends from British Columbia to northern California in a nearly 700-mile arc. The centerpiece of the Northwest’s renowned beauty, the Cascades run almost parallel to the Pacific Ocean some 100 to 150 miles to the west.




  These rugged, picturesque peaks draw hundreds of thousands of visitors to their flanks each summer, and several serve as the focal points for national parks and monuments, including Mount Rainier, Mount St. Helens, Crater Lake, Newberry Volcano, and Lassen Peak. The Cascade Range also plays a key role in the Northwest’s climate. Moisture-bearing winds and winter storms from the Pacific Ocean are intercepted by the mountains, making the western halves of Washington and Oregon moist and lushly forested and their eastern portions arid and desertlike. The Cascades have had a significant economic impact on the Northwest. Their thick forests have been an important source of jobs and revenue, and their snow-covered slopes provide water for hydropower and agricultural irrigation. The mountains, along with their lakes and rivers, also serve as a recreation attraction for residents and tourists who enjoy camping, hiking, fishing, whitewater rafting, and skiing.




  The Cascades’ thirteen major volcanic centers may appear to passersby on Interstate 5 or in the air to be isolated peaks that bear little relationship to each other. But they are linked together by a tectonic-plate process that keeps a few of the combustible mountains popping. Though the larger peaks like Mount Rainier near Seattle and Mount Hood near Portland grab the most attention, the Cascades are made up of thousands of smaller extinct volcanoes that lived short, explosive lives.




  
[image: Glacier-covered Mount Rainier is the king of the Cascade Range.]



  

    Glacier-covered Mount Rainier is the king of the Cascade Range.




  Of the landscape-dominating peaks, Mount Rainier is the tallest, towering over Washington’s Puget Sound area at 14,410 feet. Mount Shasta in remote north-central California follows at 14,162 feet. Mount St. Helens in southwest Washington became the shortest significant volcano at 8,364 feet after its infamous 1980 eruption ripped 1,300 feet from its summit.




  Underlying their elegance, however, is the disquieting fact that the range’s thirteen major peaks are potentially hazardous volcanoes. Seven have erupted in the past 250 years, with huge explosions in the past century at Lassen Peak and Mount St. Helens leaving onlookers in awe.




  Along with Alaska’s Aleutian Islands, the Cascades are an active part of the “Pacific Ring of Fire,” a rough circle of volcanic ranges found along most of the Pacific Ocean’s rim. About three-quarters of the earth’s active and dormant volcanoes above sea level are in this ring, with nearly 500 of them having




  



  WHO NAMED




  




  THE CASCADES?




  Who named the Northwest’s major mountain range the “Cascades”? It’s a whodunit that may never be resolved.




  A logical assumption is that the mountains were named after the famous cascades of the Columbia River, which flows between present-day Washington and Oregon. Before twentieth-century dams, the cascades east of Portland in the Columbia River Gorge were dangerous rapids feared by explorers and early settlers.


 

  In their authoritative book Oregon Geographic Names, the late Lewis A. McArthur and his son, Lewis L. McArthur, explain that the Klamath Indians are the only known tribe that had a name for at least a portion of the Cascade Range—yamakiasham yaina, meaning “mountains of the northern people.”




  A crude map by Manual Quimper, a Spaniard, first labeled the range as “Sierras Nevadas de S. Antonio” in 1790. He was followed two years later by English explorer George Vancouver, who named a few of the volcanoes after Royal Navy admirals (Rainier and Hood, for example) but only referred to the range as “snowy range” and “ridge of snowy mountains.” Lewis and Clark stuck to the snow theme in their journals, with such references as “the Western mountains covered with snow.”




  The McArthurs say it is possible that the famed botanist David Douglas—the Douglas fir is named for him—may have named the mountains. He refers repeatedly in his 1820s journals to the “Cascade Mountains” or “Cascade Range of Mountains,” but Douglas never claims to have originated the name, so the credit may lie elsewhere.




  In the 1830s an enthusiastic fan of the Oregon country, Hall J. Kelley, named the chain the “Presidents’ Range” and labeled individual mountains after U.S. presidents. But his moniker never stuck. Lt. Charles Wilkes, a surveyor with the U.S. Navy who led a four-year expedition that circumnavigated the globe, identified the mountains as the Cascade Range in 1841. They’ve been the Cascades ever since.




  




  
[image: The eastward-moving Juan de Fuca Plate, which forms at the seafloor Juan de Fuca Ridge, plunges beneath the North American Plate. As the denser oceanic plate is driven downward, it encounters high pressure and temperature that partially melt the solid rock at the base of the upper plate. The newly formed magma rises through cracks to the surface, where it erupts, forming the chain of volcanoes known as the Cascades.]



  

    The eastward-moving Juan de Fuca Plate, which forms at the seafloor Juan de Fuca Ridge, plunges beneath the North American Plate. As the denser oceanic plate is driven downward, it encounters high pressure and temperature that partially melt the solid rock at the base of the upper plate. The newly formed magma rises through cracks to the surface, where it erupts, forming the chain of volcanoes known as the Cascades.




  erupted in recorded history. In addition to rumbling volcanoes, the Ring of Fire also shakes with incessant earthquakes, generated by the same tectonicplate processes wherein the huge Pacific Plate and several smaller plates collide with and slide beneath other plates. This volcano- and earthquake-producing process is known as “subduction.”




  The Cascade volcanoes’ origins lie along one of these subduction zones. About 200 miles off the Northwest coast rises the seafloor volcanic chain known as the Juan de Fuca Ridge, where molten rock, called “magma,” oozes onto the seafloor to form new oceanic crust. This fresh crust adds to the Juan de Fuca Plate, which moves eastward toward land at a rate of about 2 inches each year. The young, denser plate collides with and is plunged—sub ducted—beneath the North American Plate between 60 and 150 miles offshore. Scientists say powerful earthquakes occur on average about every 500 to 600 hundred years where the two plates meet. The last one was about 300 years ago. We could be due.




  As the Juan de Fuca Plate dives deeper and deeper beneath the continent,




  



  THE




   




  EARTHQUAKE RISK




  The same tectonic-plate process that feeds into the Cascades’ major volcanoes also causes earthquakes—a real threat to the nearly ten million people who live west of the mountain range. A huge earthquake could result in the nation’s largest natural disaster.




  The 600-mile-long area where the Juan de Fuca Plate plunges beneath the North American Plate—about 60 to 150 miles offshore—is known as the Cascadia Subduction Zone. In this area the plates are locking up as they slide past each other, building enormous strain that is released by huge magnitude 8 and 9 earthquakes.




  Scientists have found evidence that these earthquakes—and the resulting huge waves called “tsunamis” have repeatedly rocked the Northwest coast from Vancouver Island to northern California for the past several thousand years. Such events undoubtedly will strike again.




  Similar subduction zones caused the planet’s two largest recorded earthquakes: a magnitude 9.5 quake on the coast of Chile in 1960 and a magnitude 9.2 quake in southern Alaska in 1964.




  Back in the Pacific Northwest, as the plates shove against each other, the upper North American Plate near the coast slowly is being pushed upward and eastward. When the accumulated pressure is released in a powerful earthquake, the coastline snaps back—plunging by as much as 6 feet. Although these so-called megathrust subduction-zone quakes, which can last for three to five minutes, have not occurred in Oregon and Washington’s brief recorded history, signs of abruptly buried marshes and forests along the coast are indications of such quakes. Tsunami records in Japan, tree-ring dating, and other evidence indicate that the last such quake was a magnitude 9 in January 1700. Recent studies show that at least a dozen earthquakes have hammered the Northwest coastline in the past 6,700 years. No one knows when the next one will occur, but concerned scientists have spread the word that the public should prepare for such a quake.




  A future quake could devastate the coastline as well as cause landslides on the steep slopes of some of the Cascade volcanoes. Landslides on Mount Rainier, for example, could develop into fast-moving mudflows down its river valleys to the large developed communities currently living peacefully on its flanks.
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  it gets hotter and more compressed. Eventually, about 60 miles below the surface, the plate encounters intense pressure and temperature. Water from the plate is drawn out in a process that helps melt the base of the overlying North American Plate. These blobs of hot, fresh magma rise through cracks and into chambers a few scant miles below the earth’s surface. Increasing pressure eventually forces the gas-filled magma upward to the surface, where it erupts—often violently—to form or add to a volcano. In addition to tectonic plate processes, heavy rainfall also appears to play a key role in the Cascade Range’s geologic structure. Scientists reported in a study in 2003 that the abundant precipitation not only leads to a high erosion rate, but causes bedrock to be pulled toward the earth’s surface faster in some places than others. Researchers at Yale, the University of Washington, and the University of Michigan said that the uplift of rock on the Cascades’ west flank, where precipitation is high, is three times faster than elsewhere in the range.




  Because of the way they were formed, most of the major Cascade peaks are classified as “composite” volcanoes, also known as “stratovolcanoes.” They are what most people picture when they think of a volcano: steepsided mountains with sharp, pointed tops and a vent at the peak.




  Stratovolcanoes are built of alternating layers of lava and volcanic debris. They tend to explode when they erupt, causing a lot of damage. A good example is the 1980 blast of Mount St. Helens, which killed fifty-seven people and devastated the nearby landscape. In contrast are the gently sloping “shield” volcanoes, such as those in Hawaii, with their low profiles and lava that is less gooey than that of stratovolcanoes and can flow for up to hundreds of miles. Because they tend not to be explosive, shield volcanoes seldom cause injury or death, though they may result in extensive property damage. Two of the volcanic centers in the Cascades—Newberry Volcano in central Oregon and Medicine Lake in northern California—are primarily shield volcanoes.




  The stately Cascade peaks that tower above the landscape are newcomers to their ancient Northwest neighborhood that originated as long as 300 million years ago. The modern range as we see it today began forming about five to seven million years ago, and its major peaks have risen within the past one and a half million years atop volcanic rock that spewed to the surface during the past thirty-six million years.




  Mount St. Helens and Mount Baker are the youngest of the principal volcanoes, still infants at only 30,000 to 40,000 years old. Their older relatives, such as Mount Rainier and Mount Hood, range up to three-quarters of a million years old. Most of the thirteen primary Cascade peaks have exploded in the past 4,000 years, with seven having erupted within the past 250 years. All are presently dormant, meaning that although they may appear quiet, they are still active volcanoes that can be expected to erupt in the future. Even if they do not awaken, however, the volcanoes still pose risks to those who live, work, and play on their slopes and river valleys.




  For more information:




  USGS Cascades Volcano Observatory




  1300 Southeast Cardinal Court, Building 10, Suite 100




  Vancouver, WA 98683-9589


  

  (360) 993—8900


  

  vulcan.wr.usgs.gov




  Global Volcanism Program




  Department of Mineral Sciences,




  National Museum of Natural History, Room E-421, MRC 0119, P.O. Box 37012,
Smithsonian Institution, Washington, D.C. 20013


  

  www.volcano.si.edu/gvp
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