Evidence that tree line has moved with past warm and cold periods also establishes that climate exerts an important control on species distributions. In the Sierra Nevada studies based on multiple proxy sources -- such as tree ring morphology and dating (LaMarche 1974, Lloyd and Graumlich 1993, Scuderi 1993) and geomorphic and tree stump data from Mono lake (Stine 1990, 1994) – provide evidence that regionally synchronous treeline decline occurred ca. 1800 BC, ca. 1100 AD, and ca. 1500 AD (Graumlich and Lloyd 1996). The first event correlates with an extremely wet period, which was initially warm, and then very cold.  The second event correlates with a warm dry period. The third event corresponds to the “Little ice age” when glaciers advanced to their greatest extent since the Pleistocene. To predict tree species distributions, we must therefore understand the combined effects of temperature and moisture on recruitment and mortality. Increasing temperatures in the 20th century caused a decrease in growth as well as a decreased ability to take advantage of periods of higher moisture availability in eastern Sierra Nevada limber pine stands (Millar et al 2005).  Whitebark pine, a treeline species, appears to be especially sensitive to temperature: Pollen records from the Rocky Mountains indicate that was abundant in the early Holocene and adept at colonizing bare mineral soil. During the Mid-Holocene warming, however, it appears to have been confined to high elevation sites and did not substantially recover its range during the subsequent cooler late-Holocene (Baker, R 1989). In the eastern Sierra Nevada, whitebark pine growth in the krummholz zone is positively related to decadal and centennial scale variability in 20th century minimum mean monthly temperatures (Millar et al 2004). These kinds of patterns establish climate as the dominant control of the distribution of many Sierran and North American Cordillera tree line species over millennial, centennial, and decadal time scales. [Insert comment about how future changes are likely to be even more abrupt, pointing to the likleyhood of mortality in existing trees, and the need to investigate recruitment.]

The effect of recent warming on subalpine and alpine species is already apparent. In the White Mountains limber pine is actively recruiting above the old bristlecone snag treeline (Connie Millar, USFS, personal communication) and alpine forbs that do not frequently reproduce sexually may be declining [check this for accuracy] (Van de Ven). In the Sierra, the lower limit for pika has risen 1700' to 9,500' since1900, while the Great Basin has lost 25% of its recorded pika populations in the past 50 years. Warming and its affect on subalpine and alpine vegetation is considered a prime cause (cites??). In the eastern Sierra Nevada, 

