QUAKING ASPEN INVENTORY AND EVALUATION

INTRODUCTION
Quaking aspen (Populus tremuloides) communities are an important component of biodiversity within Lassen Volcanic National Park (LVNP).  Widely distributed across North America, aspen is a clonal species that can vegetatively self-regenerate for thousands of years and is perpetuated over time through regular disturbances such as fire, disease, avalanches or insect infestation (Jones et al. 2005).  Aspen stands provide forage and habitat for a variety of wildlife species and are identified as a keystone species in the Park’s 1999 Natural and Cultural Resource Management Plan (NPS 1999).  In addition, aspen are valued by park visitors for their aesthetic appeal.  

California’s aspen communities are being steadily replaced by conifers due to changes in historic fire regime and grazing pressure (Jones et al. 2005).  Fire suppression has given an advantage to fire-intolerant species such as white fir (Abies concolor).  White fir have encroached upon aspen communities, gradually overtopping and shading out mature trees and inhibiting the suckering of young trees.  LVNP is taking an important step in the management of this species within the park by mapping stands, evaluating stand health, and implementing a scientifically rigorous protocol for evaluating the impacts of prescribed fire on the health and recruitment of aspen stands.

PROJECT HISTORY

In the mid- to late-1990’s biologists on the Eagle Lake Ranger District (ELRD) of Lassen National Forest began a project to map and evaluate the health of aspen on forest lands adjacent to the park.  ELRD also implemented a research study to determine the response of aspen sucker recruitment to mechanical thinning treatments.  The District began participating in the Aspen Delineation Project in the 1990’s.  The Aspen Delineation Project (ADP) is a cooperative interagency effort between the Bureau of Land Management, the U.S. Forest Service and the California Department of Fish and Game to assess the extent, condition, history of treatment, and management options for quaking aspen in the Sierra Nevada and Cascade mountain ranges.  Lassen Volcanic National Park began working with the ADP in 2004.

In 2004, David Burton of the ADP spent 3 days in LVNP training park staff and volunteers on how to assess the condition of aspen stands using a standard protocol developed by the ADP.  That year, staff and volunteers began to map and evaluate stands primarily along Hot Springs Creek and in the Warner Valley.  In 2005, the work in Hot Springs Creek drainage continued, and expanded to include areas along the West Fork of Hat Creek and in the proposed Raker prescribed burn unit.

The objectives of the project are to:

1. Identify and map the current location of aspen stands throughout the park and assess the biological integrity of these stands.  Priority is given to stands within areas designated as prescribed burn units in the park’s 2005 Wildland Fire Management Plan (NPS 2005a).

2. Establish monitoring transects within stands in both prescribed burn units and control sites to evaluate the effects of the timing and intensity of prescribed fire on aspen sucker recruitment.
METHODS

Field crews evaluate each stand using a standard protocol.  The Aspen Location and Condition Assessment Protocol (ADP 2002) collects data on:

a) Stand condition including size class distribution, presence of overtopping conifers, sucker recruitment, browsing or hedging of young suckers, site characteristics and stand size;

b) Management problems from potential human and infrastructure impacts; 

c) Incidental information including wildlife observations, the presence of historic tree carvings known as dendroglyphs, and the presence of other hardwood species such as Scouler’s willow (Salix scouleriana), black cottonwood (Populus balsamifera ssp. trichocarpa) and mountain alder (Alnus incana ssp. tenuifolia).  

The ADP protocol calls for surveyor’s to rank the health of each aspen stand.  Although the final ranking is subjective, a variety of measurements are used to evaluate stand condition in the development of the ranking.  In general, stands were identified as “highest risk” if they were impacted from above (encroachment and shading by conifers) and below (intense browsing or hedging); and “high risk” if they were impacted from either above or below risk factors.

In addition, field crews are establishing permanent 100’ x 6’ rectangular monitoring transects within stands that are proposed for prescribed burning and also within control (unburned) stands.  Within the transects, baseline data will be collected on stand recruitment, herbivory, and fuel loading.  Permanent park staff are responsible for rereading the transects and analyzing the data after the prescribed burns have been conducted.  In 2005, six fuels treatment plots were established in and adjacent to the proposed Raker prescribed burn unit within the park.  These plots were established to test and refine the protocol for use within LVNP, before full implementation takes place.

Transect data will be analyzed for significant changes in aspen sucker recruitment as a result of the timing (spring versus fall burns) and the intensity (as characterized by existing stand fuel loads) of the prescribed fire.  Park staff will receive assistance on statistical design and analysis from collaborators at the University of California, Davis.  Dr. Kenneth Tate from the Department of Agronomy and Rangeland Science, and Bobette E. Jones, PhD candidate in Ecology, have agreed to contribute their statistical expertise for this project.

RESULTS

In 2004 and 2005, thirty-two aspen stands were mapped and assessed in the Hot Springs Creek and Hat Creek drainages, using the ADP protocol.  Of these stands, twenty-four (75%) were ranked in the “highest” or “high” risk categories, indicating that these aspen clones may not be successfully regenerating, possibly due to a combination of excessive browsing and fire suppression.  Of the remaining stands, six (19%) were described as “moderate” risk and two (6%) were described as “low” risk.  All of the 32 stands evaluated and mapped within LVNP were subject to conifer encroachment.
FUTURE DIRECTION 

Park staff and volunteers will continue to map and evaluate aspen stands in 2006.  The fuel treatment transect protocol will be refined and a sampling design will be selected for proposed prescribed burn units and control areas.  In addition, the Klamath Inventory and Monitoring Network has hired a Master’s program graduate student from the University of California, Davis, to conduct a project that will 1) identify the historical extent of aspen within LVNP; 2) map and evaluate the ecological condition of a subset of stands within the park and 3) collect data which will help quantify the ecological contribution of aspen stands to the park’s biodiversity.  The project is still being developed and field work will commence in 2007.
