
Scenic Science
Alpine Flora
Traveling along Hwy. 395 through the heart of the eastern Sierra, our eyes are inevitably drawn to the granite mountain tops: 10-, 12-, even 14-thousand feet in elevation.. In this desolate realm of rocks, wind, and patches of snow, it looks as if nothing could survive. But a closer look reveals bands of trees climbing the steep, rocky faces before giving way to the true alpine zone, where only the most dwarfed plants can be found.

Botanist Dr. Elizabeth Wenk, talks about why she studies the plants that grow in these incredibly harsh conditions. “My specialty is plant ecology and I do that because I like understanding how plants work. There are just so many different conditions that plants have to deal with and they can’t run away like an animal can when it gets too hot or too cold or too dry.”

To survive in this challenging environment, plants must find a way to adapt.  Alpine winters bring many months of blowing snow and ice at temperatures below freezing.  On bright summer days, baking heat and harsh ultra-violet radiation beat down through very thin air.   Sparse, sandy gravels offer little nutrition for the short, six to ten week, season in which these plants grow.

In these elevations, many plants adopt a pin cushion growth strategy. “They’re about one to two inches tall and they have a single root, but then they just spread out into a big mound. The little ones really grow close to the ground because they’re out of the wind and it’s much warmer.

But for some plants that strategy isn’t an option.

In the sub alpine zone, at more than 11-thousand feet in elevation, grows one of the most remarkable trees in all the world, the majestic Bristlecone Pine.  These twisted sentinals have managed to live in places that no other tree dares to inhabit and  have lived thousands of years  longer in the process. 

Former naturalist guide at the Ancient Bristlecone Pine Visitor Center, Lynna Walker, describes the emotional impact felt upon meeting these ancient trees… 

“What the Bristlecone teach me is living long is not in spite of a harsh environment, it’s because of difficult conditions.  I loved to hike around them and draw pictures of them, paint them, write poems about them.”
Visitors to the Bristlecone are delighted by the stark beauty, luminous golden colors and twisted, gnarled trunks set against the bluest of skies; scientists are awed by their history. 

“What’s really neat about the Bristlecones is how slowly they grow, which means they’ve got really dense, tough wood, and therefore they can withstand the strong winds, they can withstand insect attacks, which is why they can grow for so many thousands of years.”
Interestingly, the cold temperatures of this near alpine environment play a big role in  their development.  As Dr. Elizabeth Wenk explains, there is a relationship between temperature and speed of growth. “At higher temperatures you can grow faster; all biochemical reactions occur much more quickly, and so it’s very beneficial to the plant.

In contrast, cold temperatures contribute to the slow growth that gives the bristlecone its enduring qualities.
Arguably the oldest living trees, Bristlecone Pines have been studied intensely since 1953 when Edmund Schulman of the University of Arizona’s Laboratory of Tree Ring Research identified the Patriarch Tree to be 1500 years old.  Subsequent studies found several trees that were three to four thousand years old, with the oldest living tree in the area, Methuselah, almost 5,000 years old.  A century in the life of this tree is like two years for a human.  By comparison, the oldest giant sequoias are about 3,000 years old. 

The Bristlecone’s tenacity to maintain life is impressive.  Their seeds often take root in dolomite, a limestone formation of alkaline soils, where little else can thrive.  In the harsh, high elevation where they live, the average annual precipitation is a mere 12 inches, so lateral roots help the trees absorb occasional rain and melting snow.  Bending, sprawling and twisting in persistent dry winds, these trees develop dense, resinous wood that protects them from invading insects and disease.  

But the ravages of time and weather take their toll, which is why Bristlecone pines have adapted a unique characteristic known as strip barking. As the tree ages, its roots may become exposed by erosion and die.  In response to this and other stresses, such as drought, much of the bark dies back leaving only a narrow strip of living tissue.  
Pinus Alpha,  at more than 4000 years old, measures four feet in diameter, but manages to survive with only a ten inch wide strip of bark on its’ trunk.

Christine Hallman is a dendrochronologist, which is a scientist who studies tree rings – the annual growth markers of a tree’s life. “You have a chronology of your own life, right?  For a tree, you have a chronology of rings or a time series of rings.  So you have fat rings when things are good, and you have narrow rings when they’re bad.  You can see precipitation over time and study temperature at the edge of the tree line.”

Dendrochronologists compare ring patterns from many different trees under a microscope, lining up the identical patterns, to create long time lines.  These time lines provide climatic data that go very nearly back to 7000 BC, close to the end of the last ice age.

Once tree ring climatic data has been identified, scientists can compare these dated conditions to known climatic conditions in other parts of the world, such as volcanic eruptions, droughts and floods.  The length and accuracy of Bristlecone tree ring data has allowed scientists to recalibrate carbon-14 dating, a commonly used method of dating archeological artifacts based on the predictable decay rate of the Carbon 14 Isotope.

Despite all of the advanced scientific information the Bristlecone provides, as Christine Hallman points out, the ancient tree still relies on a low-tech, some might even call it “bird-brained,” way of continuing its legacy.  “Nutcrackers use their seeds as food, but they also cache ‘em and forget about them and then the trees grow in certain patches someplace.”

Naturalist Lynna Walker reveals another fascinating fact: “ Methuselah, the oldest known living Bristlecone, is still making cones and still making seeds, which still make new Bristlecones.  Isn’t that amazing?

 In 1958, the United State Forest Service established the 28,000 acre Ancient Bristlecone Pine Forest in the White Mountains.  If you’d like to visit this incredible natural resource, Bristlecone Pine Forest Visitor Center is usually open from mid-May through the end of October, weather permitting. Most roads into the Alpine Zone are open those same months.  For more information, you can contact visitor centers throughout the Eastern Sierra. 
