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Abstract

Blue oak woodlands are California’s most common hardwood forest, covering nearly three million acres.  These woodlands are endangered due to increasing blue oak senescence, as well as environmental stresses related to pollution, suburban expansion, rural building, firewood harvesting, and agricultural/ranching enterprises.  Pinus sabiniana is a dominant endemic species of the valley and foothill woodlands surrounding the San Joaquin Valley in California.   P. sabiniana, or gray pine, is inexplicably missing in a fifty-five mile segment on the southeastern portion of its potential range.  This study hypothesized that P sabiniana does not grow in the gap due to an environmental gradient established by slope and aspect compared to those areas that do support the species.  Field sampling will be conducted in foothill woodland research sites situated north, south, and within the range gap at 15 locales in Fresno, Tulare, and Kern counties.  Data will be collected for 900 point samples during the spring/summer season 2002 and 2003.  All tree and shrub species within each point sample will be identified and recorded along with the environmental variables of slope, aspect, potential radiation, topographic position, slope configuration, elevation, and the nature and degree of disturbance.  Data will be examined using Canonical Correspondence Analysis (CCA) and analysis of covariance to describe the relationship between P. sabiniana distribution and physical site factors.  This study is significant in providing much needed research into a historically under-studied community.  Because the gray pine is a major associate in the blue oak foothill woodland community, solving the P. sabiniana range discontinuity mystery will add one more piece of information required to sustain the community in a scientifically appropriate manner.  

PROJECT SUMMARY

Early Californians, the Miwok, used the nut of the gray pinecone as a primary source of food.  They called this species “ghost pine”, because of the way it looked, tall and solitary, in the foothills of the San Joaquin Valley (Johnston 1994).  The gray pine is indeed a ghost, inexplicably, in a fifty-five mile segment on the southeastern portion of its range.  Pinus sabiniana does not occur between the south fork of the Tule River and the Kings River in Tulare and Fresno counties.  It is missing throughout the entire Kaweah River watershed (Schoenherr 1992, Griffin 1962, Graves 1932).  This discontinuity in distribution, first noted by Josiah Whitney in 1865, remains a mystery (Johnston 1994). 

It is hypothesized that P sabiniana does not grow in the gap due to an environmental gradient established by slope and aspect compared to those areas that do support the species.  The Study objective is to describe community tree and shrub composition with respect to selected environmental variables.   Specific study questions are:

1. How is the community structured relative to environmental variables, and

2. How well can we fit community data to these variables?

SIGNIFICANCE OF PROPOSED RESEARCH

Valley and Foothill Woodland communities- potentially endangered due to environmental stresses related to invasive species, pollution, suburban expansion, rural building, and agricultural/ranching enterprises, need to be investigated and completely understood so that they can be preserved and appropriately maintained for the indefinite future.  Reasons for maintaining these woodlands range from economic to biological to retaining viewsheds for California’s substantial and increasing human population.  Because the gray pine is a major associate in the blue oak community, solving the P. sabiniana range discontinuity mystery will add one more piece of information required to sustain the Foothills Woodlands in a scientifically appropriate manner.

Methods

Study sites have been selected from areas visually uniform in topography and disturbance history.  Field sites being sampled are as follows:

1.
Mckenzie Preserve (north of gap)
completed


2.
San Joaquin Experimental Range (north)
completed

3.
Squaw Leap Recreational Area (north) 
completed

4.
Big Sandy Bluff (north)
completed


5.
Pine Flat Lake (north)
May 2003

6.
Tivy Mountain/Kings River (within gap)
completed

7.
Sequoia National Park/Kaweah River (within)
May/June 2003

8.
Salt Creek/Kaweah River (within)
completed

9.
Sequoia Ranch/Kaweah River (within)
May 2003

10.
South Fork Kaweah (within)
April/May 2003

11.
Thomkins Ranch/Tule River (within)
May 2003

12.
Tule River Indian Reservation (south of gap) 
May 2003

13.
California Hot Springs (south)
June 2003

14.
Miracle Hot Springs (south)
June 2003

15.
Tehachapi Pass (south)
June 2003

The study sites in Sequoia National Park will be near and around Potwisha Campground and Hospital Rock.  These are not designated wilderness areas.  Approximately four field days will be required for the Sequoia NP sites.

Data is collected within each site using point sampling methods with glass wedge prisms (Stoddard, 1968).  At least 900 point samples will be collected from the fifteen sites.  All trees and shrubs within each point sample are identified and recorded.  Slope aspect and steepness is measured using a field compass and clinometer.  An index of potential radiation will be developed from the data.  Generic photo points will be established at each site.  At each point, information is collected including topographic position (valley bottom to ridgetop), slope configuration (flat, convex, or concave), elevation, and the nature and degree of disturbance.

Data Analysis

Data collected in the field will be analyzed using Canonical Correspondence Analysis (CCA).  CCA is a direct gradient analysis where two matrices are calculated against each other.  The species matrix, or dependent matrix, intervenes with the ordination calculation, forcing the environmental vectors to be maximally related to species combinations.  Direct gradient analysis allows a priori tests of ecological hypotheses by explaining all the variance of the environmental factors that are related to the species composition.  CCA is an extension of both regression analysis and ordination.  Because of this, CCA is subject to all of the flaws of multiple regression such as over-fitting or increased Type I error.  CCA can also potentially give an erroneously high weight to rare species, and if too many environmental variables are considered, can seriously reduce results clarity (Legendre and Legendre, 1998).  

 Relationships of tree and shrub species abundance and presence will be evaluated against environmental variables as follows:

1.) Steepness of slope (quantitative)

2.) Aspect (quantitative)

3.) Topography (qualitative: valley to ridgetop)

4.) Slope Configuration (qualitative: convex to concave)

5.) Potential Radiation (quantitative: xeric to mesic)

6.) Substrate

CCA of the collected data will generate plot and species location in ordination space (McCune and Mefford 1999, Legendre and Legendre 1998).  Scores for graphing will be linear combinations of environmental variables from the second matrix (LC Scores of Palmer) (McCune and Medford 1999).  I will also run Monte Carlo randomization tests on the data to verify that linear relationships do not exist between the species and environmental matrices.  If linearity exists, then using direct gradient analysis is inappropriate, and I will shift to a form of indirect gradient analysis where linearity is assumed (Legendre and Legendre, 1998).   Monte Carlo tests will also give the Probability value for Type I error for the null hypothesis (Legendre and Legendre, 1998).

In summary, the axis statistics produced will be as follows:

1. the Eigenvalue, or variance in the community matrix that is attributed to a single axis,

2. the percent variance in the community that is explained by each axis,

3. the Pearson Correlation on the species-environment relationship, and

4. the Kendall Rank Correlation Coefficient for the species-environment relationship.

Products
There will be two written products: a Masters Thesis which will be submitted to California State University Fresno in partial completion of the Masters of Science degree requirements, and a formal publication to be submitted to a yet to be determined journal.  No specimens will be collected.
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QUALIFICATIONS

CV for Robin Brake to be provided under separate cover

Special Concerns

1. There are no potentially hazardous activities such as rock climbing, wildlife capture, or use of explosives.

2. Access will be from existing parking lots via foot travel.  

3. No equipment will be left in the field.

4. No chemicals will be used.

5. There will be no ground disturbance.

6. NPS assistance is not requested.

7. The field sites are not in a wilderness area

