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Abstract  

This report describes the results of a pilot vegetation study undertaken in Crater Lake in 2008 to test 

the Klamath Networkôs Vegetation Monitoring Protocol. The pilot study found that the protocol 

could be implemented with an average rate of one plot sampled per day over the field season. Some 

minor changes to the protocol have been made as a result of testing the procedures during the pilot 

study. Data from the 17 plots that were sampled are summarized in a format that provides a 

template for future annual vegetation monitoring reports. 

Introduction  

In 2008 the Klamath Network tested its draft vegetation monitoring protocol at Crater Lake in a 

pilot study. The main objectives of the pilot study were to evaluate time and feasibility of the 

proposed sampling. Results are described here in the format the Network proposes to use in the 

future for annual reporting of the vegetation monitoring. Annual reports are intended for park staff 

and partners and will summarize the work completed in a given field season and the status of 

vegetation composition, structure and function based on the data collected.  

Methods  

Site Selection  

As described in the vegetation protocol, the sampling frame that will be used in monitoring 

excludes areas with slopes greater than 30 degrees, and less than 100 m from a road or trail or 

farther than 1 km from a road or trail. There are three sampling domains: 1) Elevations above 2057 

m (6750ô) (Alpine), 2) Areas within 20 m horizontally of a perennial stream (Riparian), 3) 

Remaining areas (Matrix) (Figure 1).  We randomly selected 8 riparian, 15 matrix, and 12 alpine 

sites in a spatially balanced arrangement for sampling (Figure 1).  
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Figure 1. Sampling domains and potential sites for sampling during the vegetation Pilot Study at 

Crater Lake. 
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Field Sampling  

In 2008, 17 of the 35 sites (4 alpine, 10 matrix, and 3 riparian) were sampled (Figure 1). A 20 x 50 

m plot was used for matrix and alpine sites (Figure 2); a 10 x100 m plot was used for riparian sites 

(Figure 3). The elongated riparian plots were used to avoid going too far into the upland habitat 

type. Each plot consisted of ten 10 x 10 m modules, four of which were sampled intensively for 

cover, and seedling and sapling data. 

 

 

Figure 2. The 20 x 50 m matrix and alpine site layout. Each numbered square is 10 x 10 m. Shaded 

squares are the 4 intensive modules. 

 

Figure 3. Ten x 100 m riparian site layout. Each numbered square is 10 x10m. Shaded squares are 

the 4 intensive modules.  

 

Standard operating procedures 6-9 of the vegetation protocol (Odion et al. 2009), provide details on 

the collection in each plot of measurements of the following parameters:  

1. Slope 

2. Aspect 

3. Elevation 

4. Microtopography 

1 2 3 4 5 6 7 8 9 10 

Stream 

1 2 3 4 5 

6 7 8 9 10 
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5. Macrotopography 

6. Vascular plant cover by species (three height strata) 

7. Ground cover  

8. Tree seedlings 

9. Tree saplings by size class 

10. Small trees by size class 

11. Live trees (dbh, canopy position and condition) 

12. Dead trees (dbh, decay class) 

13. Fine wood (< 7.6 cm diameter) 

14. Coarse wood (> 7.6 cm in diameter, size and decay class) 

15. Litter and Duff: (depth/thickness) 

 

Data Management, Analysis  and Presentation  

 
All data management followed the procedures outlined in Standard Operating Procedure 12 of the 

Vegetation Monitoring Protocol. General data summaries were conducted to provide measures of 

central tendency (mean, median) and variance (range, standard deviation) for each parameter. Select 

data are presented in tabular form, and where suitable, user-friendly graphical format to aid in the 

visualization of data distribution or geographic variation across the sampling frame. A procedure for 

producing bubble maps was created for use in the future.  Depending on data collected in future 

monitoring, annual reports may show different parameters, but will use the same type of tables and 

illustrations. 

 

Results  

 
Here we summarize selected data most relevant to our pilot study and monitoring objectives. 

Appendix 1 provides a more comprehensive summary of the environmental data collected at each 

site.   

 

Time to Complete Sampling   

 

Travel time to and from sites ranged from 15min to 2hrs, depending upon the distance from a 

suitable parking area and the terrain encountered. The time required to complete the plot 

measurements was also highly variable and depended on vegetation density and within-site 

diversity. Table 2 shows time variation for completing plot parameters, while Figure 4 summarizes 

the completion time data. The mean completion time was 4.6 hours (range 1.5-8.5 hours). These 

data indicate that, notwithstanding a few plots that took extra long to get to and sample, a rate of at 

least one plot per scheduled field day appears feasible in Crater Lake over the course of a field 

season. With good logistical planning it may be possible to complete more than one plot per day, 

particularly in the alpine sampling frame.  
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Table 1. Time to complete plot measurements and the order they were completed. 

Sampling parameter Time to complete 

measurements 

Plot Setup, photographs, measure 

environmental variables 

30 min- 2 hours 

Subplot Sampling (cover values, small 

tree, saplings and seedlings) 

10 min-1 hour 45 min x4 

(numbers are for one of 4 

intensive modules) 

Overstory Sampling (tree measures)  0-2 hours 30 min 

Dead and down wood and litter 0-1 hour 

Canopy cover and searching for new 

species in the 0.1ha site 

0-45 min 

 

 

Figure 4. Histogram of the time required to complete plots during the pilot study. 

Vegetation  Composition  

The most frequently occurring understory species by sampling frame are shown in Table 2. Four 

less common species were encountered that were not found in NPSpecies and were added (Aster 

campestris, Ericameria greenii, Eriogonum pyrolofolium, and Salix geyeriana). However, these 

were listed in Zikaôs 2003 Crater Lake flora. 



  

 

Table 2. Species listed which occur in at least 2 matrix, and 3 alpine and riparian sites. 

Herbs  Alpine Matrix Riparian Herbs  Alpine Matrix Riparian 

Achnatherum occidentale x x  Kelloggia galioides  x  

Aconitum columbianum   x Lupinus andersonii x x  

Allotropa virgata  x  Lupinus polyphyllus   x 

Angelica genuflexa   x Luzula hitchcockii  x  

Arabis platysperma x   Poa wheeleri   x 

Arenaria pumicola x   Polygonum newberryi x   

Calamagrostis canadensis   x Pyrola picta  x  

Carex inops ssp. inops  x  Pyrola secunda  x x 

Carex rossii  x  Senecio triangularis   x 

Chimaphila menziesii  x  Shrubs Alpine Matrix Riparian 

Chimaphila umbellata  x  Eriogonum umbellatum x   

Cistanthe umbellata x   Arctostaphylos nevadensis x  

Elymus elymoides x x  Arctostaphylos patula  x  

Equisetum arvense   x Ribes lacustre  x  

Eriogonum pyrolifolium x   Salix scouleriana  x  

Hieracium albiflorum  x  Vaccinium scoparium  x  

Juncus parryi  x      



  

 
 

Figure 5. Individual tree species composition of the total basal area for each site. NOTE: the total 

basal area of each plot is not represented in this figure; referrer to figure 8 for total basal area data. 

ABICON= Abies concolor; ABILAS= A. lasiocarpa; ABIXSHA= A. X shastensis; PINALB= Pinus 

albicaulis; PINCON= P. contorta; PINLAM= P. lambertiana; PINMON= P. monticola; PINPON= 

P. ponderosa; POPBAL= Populus balsamifera; PSEMEN= Pseudotsuga menziesii; TSUMER 

Tsuga mertensiana 




