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BACKGROUND AND JUSTIFICATION
Project History: In October of 2001, park staff at Joshua Tree National Park noticed that Joshua trees growing between the Pinto / Wye junction on Park Route 12 and Queen Valley were experiencing severe damage to the trunks and limbs by removal of bark. The debarking appears as large patches of exposed cambium on the trees and may be found anywhere from the base of trees to branches hanging over 12-feet from the ground. 

Jane Rodgers of the National Park Service contacted USGS and others describing the debarking and sending along accompanying photographs to illustrate the problem. Shortly after that a similar phenomenon was observed on the north end of the Spring Mountains and the south end of the Mormon Mountains in Clark County, Nevada (T. Esque – USGS, Personal Observation). Furthermore, the outbreaks appeared to be contagious, meaning that the debarking pattern was found in clusters on the landscape, i.e. where one tree had debarking the next tree was more likely to have it as well. Bark samples baring tooth marks were collected and photographed using a microscope and digital camera. These photographs revealed tooth marks approximately 1-2 mm in width. Based on tooth size, we presume the predators to be rodents.


 We assume this type of rodent behavior to be a rare occurrence because; 1) debarking to this extent has not been documented by current park personnel previously, 2) this phenomenon was only observed on a small percentage of approximately 1000 widely dispersed joshua trees that were photographed and surface conditions noted  in another study, and 3) joshua tree literature does not mention this source of disturbance.  The behavior is likely triggered by the severe drought currently affecting the Joshua Tree National Park area and the hot deserts in general. 

Justification for Research: Since joshua trees are the signature species of Joshua Tree National Park any wide-spread evidence of life-threatening damage to the trees should be investigated. By gathering baseline data on this phenomenon we can provide park managers with information about the risk to joshua trees relative to the amount of damage they sustain. This study directly relates to other USGS studies at Joshua Tree National Park and the Nevada Test site, and it could contribute positively to our long-term study on demography and ecology of Yucca brevifolia after multiple types of disturbances.
OBJECTIVES

The purpose of this study is to provide additional information on herbivory of Joshua trees to supplement the project titled “Research on fire effects to Joshua trees, Blackbrush recruitment, and post-fire seed banks” (Study # JOTR-00023, Permit # JOTR-2003-SCI-0007).  Specifically, we intend to investigate Y. brevifolia herbivory hypotheses by comparing nutritional quality of plant forage for common rodents in Joshua Tree National Park with the material that they are harvesting from joshua trees.  The severe drought experienced by the park in 2001 and 2002 may have limited the normal quantity and/or quality of forage for small mammals to the point where Y. brevifolia was one of the few sources available, but what small mammals get out of eating the tissue just under the bark versus other forage plants is currently unknown. Additionally, we will investigate Y. brevifolia herbivory, recruitment, and changes in density on long-term density study plots.

STUDY AREAS

The primary sample and data collection areas will be in the Queen Valley, Lost Horse Valley, and Jumbo Rocks areas, which is where rodent herbivory on Y. brevifolia has been the most pronounced.  Locations for study areas and plots will be selected after review and approval from park resource staff.

PROCEDURES/ METHODS:

Samples of known (i.e. documented in scientific literature) or suspected (e.g. field observations of rodent and lagomorph use) forage plants of common rodent species within the park will be collected in areas where significant rodent herbivory has taken place.  The samples will be placed in plastic bags. The samples will be weighed, then dried and weighed again to determine the water content of fresh materials. Then they will be sent to a lab for chemical nutritional analyses, and based on these results comparisons of relative nutritional quality will be made between Y. brevifolia and other forage plants.  Up to 6 plant transects will also be established in each study area (a total of up to 18 transects) to quantify perennial plant cover, density, and forage plant availability.  These transects will be 50 meters long by 2 meters wide and will be marked on each end with short (no more than 30 cm above ground) metal rebar or spikes and will have aluminum tags on each marker for transect identification.

Study plots will be established to monitor long-term changes in recruitment, density, and herbivory of Y. brevifolia.  The plots will be 100 by 100 meters (1 hectare) in size, and up to 6 of these plots will be established in each of the three primary study areas, for a total of up to 18 study plots. The corners of these plots will be permanently marked with short (no more than 30 cm above ground) metal rebar or spikes and will have aluminum tags on each marker for plot and corner identification. Efforts will be made to find and record size measurements on all Y. brevifolia within each study plot.

RESEARCH DESIGN / ANALYSIS

We will test the following hypothesis to determine potential causes for the debarking:

Ho1:
There are no significant differences in the availability, moisture content or nutritional value of Y. brevifolia tissue versus tissue from other rodent forage (perennial plant species).

We will collect plant tissue samples from within the three study areas.  Tissue from Joshua trees will be collected from the road construction activity areas when available. The response variable to test this hypothesis will be the amount of moisture and nutritional content in the plant tissues. 

Changes in Y. brevifolia recruitment, density, and damage from herbivory will be examined by testing the following hypothesis:

Ho2:
There are no differences in Y. brevifolia recruitment, density, and herbivory between sites and years.
The field season for summer 2003 will be the baseline for this study. We will continue to quantify changes in recruitment and density of Y. brevifolia and compare these data with precipitation and other climatic variables. In this case the increase or decrease in recruitment, debarking or density will be the response variables.

DATA ARCHIVING PROCEDURES

Field data sheets and analyzed results will be maintained by the principal investigators. Complete databases will be provided to the resource specialists at Joshua Tree National Park as part of our research reports.

WORK SCHEDULE

Summer 2003  - Establish and mark study plots and perennial plant transects.

Winter / Spring 2004 – Collect  the Y. brevifolia and perennial plant samples for analysis.

Long term dates- In subsequent years data will be collected on the study plots to determine changes in Y. brevifolia recruitment, density, and herbivory damage.

HAZARD ASSESSMENT/SAFETY CERTIFICATION

We will not be working with any hazardous materials beyond what would be expected in any field study. Extreme summer temperatures are an important consideration. Tailgate safety talks will be conducted daily to discuss environmental health threats and other issues that arise. Field personnel will not be working on roads, however, 3 hours of travel are required to and from field sites. Discussion of travel routes and check-in times will be set in advance of each field trip. 
ANIMAL CARE AND USE CERTIFICATION

No animals will be contacted during this research project.

