
APPENDIX B: 

VEGETATION TRANSECT ANALYSIS 

Vegetation was sampled quantitatively along an altitudinal transect 

in an attempt to characterize vegetation patterns in the proposed Research 

Natural Area. The transect was not designed to address any one specific 

ecological question; its purpose was to provide descriptive information 

about a variety of ecological parameters in the area. In addition, the com-

position of two important plant communities of the area, Pinyon-Juniper 

Woodland and Yucca-Opuntia-Coleogyne Scrub, was determined for use in char

acterizing these communities. Altitudinal ranges of the more important 

plants encountered along the transect have also been defined. Our data sug

gest relationships between physical factors (elevation, slope, aspect, and 

substrate) and characteristics of the plant associations, such as diversity 

and dominance. Because of the broad, descriptive nature of our sampling, 

however, such relationships cannot be stated quantitatively. The informa

tion we present here merely represents a preliminary survey of the ecologi

cal patterns occurring in the vegetation of this area. 

Methods 

The transect extended from the bottom of Cottonwood Basin to the 

highest point in the range, Granite Peak. This route was selected because 

of the relatively easy access it affords to the Granite Peak area and be

cause it traverses the proposed Research Natural Area. 

The transect originated on the Cottonwood Basin bajada at 4000 feet 

and followed the southern drainage to 6000 feet. Here, the transect crossed 

a plateau, turned to the northwest, and followed a small drainage to Gran

ite Peak, elevation 6786 feet (see Transect Location map, page 113). 

Twelve sampling stations were located at intervals of 250 vertical 

feet using U.S.G.S. topographic sheets and triangulation. At each station, 

a ZOO meter cross-transect was laid out along the elevational contour. To 

ensure that each side of the drainages (and thus a variety of slopes and 
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aspects) would be represented, the midpoint of the transect was located in 

drainage-bottoms when they were present. 

A stratified-random sampling technique was used along these cross

transects. Ten sample plots were located along the line at 20-meter inter

vals. They were randomly placed to either the right or left of the line, 

and either zero or four meters away from the line. These placements were 

determined by the flip of a coin. This system allowed the vegetation to be 

sampled at constant distances from the drainage bottom, yet it retained a 

sufficient degree of randomness to satisfy statistical requirements. Sam

ple plots were square, with areas of 16 square meters for the shrub and 

herb layers, and 100 square meters for the tree layer (Cain and Castro 

1959). For each cross transect, 160 square meters were intensively sam

pled for shrubs and herbs, and 1000 square meters for trees. 

Information was recorded concerning both physical environment and 

vegetational composition. Location, elevation, percent slope, aspect (di

rection of exposure), substrate, and percent bare rock were noted for each 

of the 120 quadrats sampled. Slope and aspect were measured using a gun 

clinometer and brunton compass. General features of the substrate such as 

texture of soil and amount of duff were indicated. 

For each 16-square-meter plot, a complete list of vascular plant spe

cies was made. At least 50% of a plant's canopy had to fall within the 

quadrat boundaries for it to be included. Percent cover and number of in

dividuals were recorded for perennial species. Percent cover was determined 

by estimating the amount of the quadrat covered by each species. This rapid 

estimation technique allowed many more plots to be sampled than if canopy 

areas were measured. The increased number of samples probably outweighs 

the advantage of more precise measurements (Mueller-Dombois and Ellenberg 

1974). Annual species were simply listed for each sample plot; cover and 

abundance data were not recorded. 

After these data were collected for the 16-square-meter plots, the 

plot boundaries were expanded to encompass 100 square meters. These plots 
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were used to sample Pinus monophylla, Juniperus osteosperma, and Quercus 

chrysolepis which, because of their greater size and spacing, were inade

quately sampled in the smaller plots. Percent crown-cover and number of 

individuals were recorded for each plot; only those trees whose trunks fell 

within the plot boundaries were included. 

Results and Discussion 

Characteristics of each altitudinal station--aspect, slope, vegeta

tion cover, and bare- rock cover-- are presented in Table A-1. The eleva

tional distribution of dominant and characteristic species encountered 

along the transect is summarized in Figure A-5. These data are intended to 

characterize species distribution only within the area sampled. 

To quantitatively compare the perennial species encountered along 

the transect, species importance values were calculated. Species importanre 

values (Mueller-Dombois and Ellenberg 1974) can be viewed as an index to the 

hierarchy of species importance within a community. Three parameters--rel

ative density, relative dominance, and relative frequency--were used to cal

culate the importance values. 

These values were summed to determine each species' relative impor

tance value. The top five species per elevation are ranked in Table A-2. 

The values listed convey the range in "importance" of the species. 

Using the relative importance values, similarity tests were con

ducted to quantify sample variance. The samples were compared sequentially 

by elevation using percentage of similarity tests (Whittaker 1975). This 

information is presented in Table A-3. 
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Fi~1re A-5. Occurrence along transect of dominant and characteristic perennial species. 
Numbers indicate frequency of occurrence (percent) relative to all perennial species 
encountered along the transect. Dotted lines indicate elevations at which the species 
was not found during sampling. 
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Table A-2 

FIVE HIGHEST SPECIES IMPORTANCE VALUES AT EACH ELEVATION 

4000 ft. 

Coleogyne ramosissima 
Hymenoclea salsola 
Erio~onum fasciculatum 
Ephe ra vir1d1s 
Salvia dorrn 

4250 ft. 

Eriogonum fasciculatum 
Coleogyne ramos1Ss1ma 
Ephedra vi ridis 
Eriogonum wrightii 
Yucca schidigera 

4500 ft. 

Yucca baccata 
Coleogyne ramosissima 
Baccharis sergiloides 
Purshia glandulosa 
Lotus rigidus 

4750 ft. 

Haplopappus linearifolius 
Pinus monophtlla 
Eriogonum urn ellatum 
Sallx ~ 
Quercus chrysolepis 

5000 ft. 

Haplopappus linearifolius 
Purshia glandulosa 
Pinus mono¥hylla 
Eriogonumasciculatum 
Sphaeralcia ambigua 

5250 ft. 

Eriogonum fasciculatum 
Artemisia ludoviciana 
Pinus monoph~lia 
Purshia glan u osa 
Mirabilis bigelovii 

85.0 
35.4 
31.7 
30.0 
20.3 

110.6 
54.1 
51. 7 
26.6 
23.4 

38.7 
34.8 
27.5 
26.6 
25.5 

31.8 
30.4 
29.9 
28.2 
17.9 

45.8 
34.1 
30.4 
22.6 
21.1 

35.6 
27.6 
23.6 
22.5 
20.9 

5500 ft. 

Pinus monophtlla 
Erio~onum urn ellatum 
Ephe ra viridis 
Galium munz11 
Artem1sia ludoviciana 

5750 ft. 

Pinus monoph~ 
Gal1um munzi1 
Er1ogonum umbellatum 
Purshia glandulosa 
Leptodactylon pungens 

6000 ft. 

Haplopappus linearifolius 
Erio~onum fasciculatum 
Purs ia glandulosa 
Juniberus osteosperma 
Mira ilis bigelovii 

6250 ft. 

Eriogonum fasciculatum 
Haplopappus linearifolius 
Purshia glandulosa 
Astragalus nutans 
Ephedra viridis 

6500 ft. 

Eriogonum fasciculatum 
Eriogonum wrightii 
Purshia glandulosa 
Ephedra viridis 
Tetradym1a argyraea 

6750 ft. 

Erio~onum fasciculatum 
E~he ra viridis 
C rtsothamnus depressus 
Ara is pulchra 
Opuntia erinacea 
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37.2 
33.9 
29.0 
25.2 
24.7 

56.2 
47.5 
4 2 .1 
21.1 
16.4 

46.6 
40.2 
30.8 
29.4 
24.6 

96.4 
55. 2 
34.6 
20.4 
16.5 

72.6 
49.3 
40.7 
39.9 
29.7 

108.7 
34.9 
27.1 
21.0 
18.9 



Table A-3 

SAMPLE SIHILARIES 

4000-4250 66% 5500-5750 62% 

4250-4500 28% 5750-6000 26% 

4500-4750 33% 6000-6250 6 3% 

4750-5000 60% 6250-6500 57% 

5000-5250 59% 6500-6750 52% 

With three exceptions, the similarity between samples was greater 

than 52%. The first sharp break in sample similarity occurred with the com

parison of the 4250-foot and 4500-foot samples. The similarity between 

these two stations was 28%, and is evidence of the "boundary" between the 

Yucca-Opuntia-Coleogyne Scrub and the Pinyon-Juniper Woodland. The similar

ity between the 4500-foot samples was 33%, and indicates a transition be

tween the two communities. This transition may also be inferred from 

Table A-2. The 4500-foot sample contains Coleogyne, a component of the 

Yucca-Opuntia-Coleogyne Scrub, and Purshia, a species commonly occurring 

in the Pinyon-Juniper Woodland. 

The third minimum value for sample similarity occurred between the 

5750-foot and 6000-foot samples, where a 26% similarity was computed. 

Table A-2 displays a change in species composition between the elevations 

involved. As previously mentioned, at 6000 feet the transect crossed a 

plateau and ascended to Granite Peak at 6786 feet. These last four sample 

stations differed both in slope and aspect from those stations located in 

the Cottonwood Basin drainage. These differences may account for the ob

served change in species compostion. 

Differences in slope and aspect may also explain the changes in an

nual and perennial species diversity depicted in Figure A-6. 

The greatest diversity (number of species) of perennials along the 

transect occurred in the drainage between 4500 feet and 5750 feet. This 

east-facing drainage provides a sheltered environment for those plants not 

adapted to harsher habitats. The canyon is a relatively mesic environment 
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Figure A-6. Annual and perennial species diversity along transect. 



with predominantly east and northeast aspects, protecting the plants from 

direct exposure to the afternoon sun. Large boulders, which begin to dom

inate the landscape at 4500 feet, may increase species numbers by providing 

greater habitat diversity. 

An informal precipitation study in the Granite Mountains indicates 

that the middle elevations may receive the highest amounts of precipitation 

(pers. comm. Thompson 1977). These combined temperature and moisture con

ditions may explain the greater perennial species diversity at these ele

vations (Whittaker 1975). The diversity figures may be misleading, however, 

due to our sample plot allocation with respect to aspect. The highest

diversity plots, located between 4500 feet and 5750 feet, faced predomin

antly to the northeast. If aspect influences diversity, then aspect should 

be held constant when sampling for diversity with elevation. Our sampling 

scheme did not specifically address this problem. 
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