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Sampling will be based on major vegetation type; for example, Mountain Big Sage, Black Sage or Mountain Mahogany. Using randomly located sampling plots allows technicians to collect data representative of the entire vegetation type. Ground cover and all species will be identified. The end product of this sampling regime will be percent cover by species for each vegetation type in each watershed. The method is described in detail below. 

1. The basic sampling stratum was identified as major vegetation type. The BLM provided digital and hard copy maps of soils and digital maps of major vegetation types produced at 1:24,000 scale (USGS 7.5 minute quad maps). Figure 1 is an example of a major vegetation type map of the Gleason Creek Watershed, which was identified as a high priority by the BLM. 

2. Based upon the species composition of the major vegetation types, a relational database is being programmed on handheld computers that will be used in the field. Species lists of all grasses, other graminoids, forbs, shrubs and trees will be included in the database. Dead shrubs will have a separate category within each vegetation type. In addition to species lists, ground cover information on bare soil, crytobiotic crusts, lichen, moss or rock will be recorded. Other relevant abiotic factors such as slope and aspect have been recorded during the soil survey and will not be repeated.

3. Sampling plots will be located randomly within each vegetation type. The geographic coordinates for a sampling plot will be generated in ARCView GIS 3.2 using a random point generator. The coordinates for the random points will be transferred to a handheld GPS for use in the field. Technicians will navigate to the random points using GPS and compasses in combination with 1:24,000 scale topographic and soil maps. Figure 1 shows the location of the random points within each vegetation type. 

4. Upon arriving at a random point location, technician will decide to accept or reject the location as suitable for establishment of a sampling plot. If the point is located in/on a road, mine spoils or tailings, cliff, gravel pit, water collection device, cattle corral, power line clearing or other manmade object, the point will be rejected and the next random point will be used. Any rejections and rationale behind the rejections will be documented. 

5. A sampling plot will include 4 - 50 meter transects run parallel to each other approximately 10 meters apart. The direction that the first 50-meter transect travels 

6. From the random point used to locate the plot will be determined by a random number generated between 1 and 360. This will be used as a compass bearing. (For this study, corrections due to magnetic declination will be ignored since navigation is not the purpose of using the compass.) Each of the following 4 transects will run parallel to the first transect. 

7. Along each transect, 50 points will be sampled for a total of 200 data points per sampling plot. Random numbers will be generated using a stopwatch (100ths of a second is the digit used) so that within each meter there will be 1 randomly located point. For example, if we are sampling between meters 35 and 36 on the measuring tape and the number 6 is the digit resulting from the starting and stopping the stopwatch, we will sample at 35.6 on the measuring tape. At that point, a pin will be lowered while the technician has his/her eyes closed as an effort to avoid observer bias. The overstory and understory species touched by the pin will be identified as well as the ground cover as described above. 

8. Grasses will be identified when either the basal or vegetative portion of the grass is contacted by the pin as it is lowered. All shrubs, forbs and trees will be identified if the pin contacts any part of the plant.  

9. In woodland plots or wherever there is a tall overstory, a densitometer will be used to sample the taller vegetation. The densitometer is a mirrored device that has bubble levels and will reflect the cover directly above a specific point. In addition to densitometer sampling, a belt transect will be conducted along one of the 50 meter transects. The belt transect will be sampled with a 2 meter wide pole that is carried 1 meter off the ground and the number of times the device contacts a tree whose stem resides within the 50 by 2 meter plot is noted. Additionally, stems will be placed into one of four classes. The classes are seedlings, stem diameter 1-4 inches, stem diameter 4-8 inches or stem diameter greater than 8 inches. 

10. At each sampling plot, one or more digital photographs will be taken. The first photograph will be taken across the entire plot and the second will focus on the ground cover at the base of one transect. The photographs will be linked to database information. 

11. Following the conclusion of the sampling at one plot, the botanist will walk throughout the plot for 10 minutes and will note the presence of species not encountered during the sampling. 

Species/area, density/area curves and power analysis will be calculated for each vegetation type so that the technicians can determine how much sampling is necessary to reliably detect cover of all species. At the outset of the sampling it is not clear how many sampling plots will be necessary in the vegetation types. As such the technicians will begin by sampling 20 plots within a vegetation type and calculating the species/area, density/area and power analysis and will refine the sampling intensity as the study progresses.
