Yosemite Valley Fire History

Purpose and Justification

National Park Service policy directs managers to maintain natural environments that evolved with natural processes as opposed to those that are associated with human activity. A major stumbling block for resource managers implementing this policy in Yosemite Valley is the need to identify quantitative reference information for the frequency, extent, and season of burn for forests in Yosemite Valley prior to Euro-American Settlement in the mid 19th century. Changes in the frequency and extent of fire did occur in Yosemite Valley after Euro-American settlement, especially after the establishment of Yosemite National Park in 1890 and the implementation of a policy of suppressing fire. Changes in the presettlement fire regime are also known to have altered the structure and composition of presettlement forests in Yosemite Valley. Removal of fire for more than century has caused an increase in forest density, and a compositional shift from oaks towards pine and fir. These vegetation changes have also altered the structure and quantity of surface fuels compared to the presettlement period.  Data on presettlement fire regimes in Yosmemite Valley are not sufficiently precise to guide implementation of prescribed fire use for resources management in Yosemite Valley that are proposed in the Yosemite Valley Plan, the Yosemite Fire Plan, the Wildland-Urban Interface Initiative, and the Cultural Landscape Mangement Plan. This project is designed fill the gap in knowledge on presettlement fire regimes for Yosemite Valley that is needed to implement resource management plans. The specific objective of this project is to quantify pre-settlement, settlement, and fire suppression period fire regimes (i.e. frequency, return interval, seasonality, extent of fires) in Yosemite Valley. Information will be provided with written materials and presentations to park staff. 

Methods and Study Areas


Five areas in Yosemite Valley that have no record of 20th century fire (YNP fire history data base) will be surveyed for the presence of fire scarred trees. Fire scarred trees in areas that have no record of  20th century fire are most likely to include evidence of presettlement fires because 20th century burns may have consumed evidence of earlier fires preserved in fire scarred trees. Five preliminary sites have been identified and their location is as follows: 1) South of Bridalveil Meadows; 2) South of the Cathedral Beach Picnic Area; 3) North of El Capitan Meadows; 4) the area between North Pines camp ground and Happy Isles; and 5) the area east and south of Mirror Lake. Areas near these that have already been surveyed for fire scars (Gassway data base) will also be examined to determine if the identified scarred trees are likely to possess a presettlement fire record.  

Once the areas have been surveyed several groups of fire scarred trees (live, standing dead, or downed) will be sampled at each site. Sampling involves removal of a partial cross-section from each fire scarred tree using a chain saw. Dead material will be used whenever possible to minimize the visual impact of sampling. The location of each sample will then be determined with a GPS and recorded on a topographic map.  Fire dates in each cross-section will then be identified by first sanding wood samples to a high polish and then cross-dating the annual growth rings with a nearby tree ring chronology. The calendar year for each tree ring with a fire scar in it will then be recorded as the fire date.  The season a fire occurred in will be identified by recording the position of each fire scar within an annual growth ring.  Scar positions will be assigned to one of five categories: 1) early (first one-third of earlywood);  2) middle (second one-third);  3)  late (last one-third); 4) latewood (in latewood); or 5) dormant (at ring boundary). These fire season categories have been used in other fire history studies in Yosemite National Park so data on season of burn in the valley can be directly compared to them.     

Variation in fire frequency and fire return intervals in Yosemite Valley will be determined by comparing both point and composite FRI estimates for the different sites. Composite FRI include all recorded fires on all samples for a site whereas point FRI include intervals on single trees. Any composite or point FRI differences between sites will be identified compared using a distribution free Kruskal-Wallis H-test. The relative extent of fires within and among sites will be determined by identifying fire years recorded on 10%, 25%, or 50% or more of the fire scar samples within and between each site.  

Variation in fire occurrence related to land use change by will be identified by comparing composite FRI for  the pre-settlement  (earliest - 1849), settlement (1850 - 1904), and fire suppression (1905 - 2003) periods using a t-test.  The composite FRIs for each site and the combined sites will be used for temporal comparisons. The Yosemite National Park data base for 20th century fires will also be used to include the most recent fires (including prescribed fire) in this analysis. 

Project Time Table

Period



Task

May-July 2004

Field surveys and fire scar sampling

August-February 2004-05
Fire scar dating and laboratory analysis

March-May 2005

Statistical analysis and report preparation

June
2005


Submission of draft report for review

August
 2005


Submission of final report 

