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EFFECTS OF POWER TRANSMISSION LINES
ON VEGETATION OF THE MOJAVE DESERT

F. C. Vasex, H. B. Jounson, and G. D. BRum
Department of Biology, University of California, Riverside 92502

The natural vegetation of the Mojave Desert has been subjected to a
variety of manmade disturbances including construction activity, agri-
cultural clearing, recreational traffic, military maneuvers and testing,
mining, and many more. Disturbance activities have a primary impact
at their onset and sometimes a secondary impact if disturbance continues.
An assessment of disturbance to vegetation involves estimating both the
area disturbed and the species affected, along with evaluating the course
and rate of recovery. In cases compounded by continued disturbance,
many secondary effects may develop that may cause drastic changes in
the distribution of organisms and in organism interactions.

There are a few reports discussing the impact that various disturbances
have had on the Mojave Desert vegetation. Beatley (1965, 1966) and
Wallace and Romney (1972) discussed the effect of short-term disturb-
ance on the vegetation of nuclear test sites in southern Nevada. Vasek
et al. (1975) described the effect of pipeline construction in the Lucerne
Valley region of California, and called attention to the extreme ages of
some creosote bushes (Larrea tridentata). Wells (1961) described a suc-
cessional pattern following the cessation of continued disturbance on the
streets of a Nevada ghost town, and Davidson and Fox (1974) evaluated
the effects of intermittent off-road motorcycle activity. However, to our
knowledge, no evaluations are available on the disturbance to vegetation
by powerline construction.

The construction of power transmission lines involves clearing access
roads, constructing pylons, and stringing cables and wires between py-
lons. Disturbance ceases after construction is complete, except for con-
tinued use of access roads by maintenance patrols. Tn essence, then,
power line construction involves devegetation on access roadways, tempo-
rary destruction of vegetation under the power pylons, and temporary
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disturbance of vegetation between pylons by trampling. Our report at-
tempts to estimate the impact of power transmission line construction
and maintenance on the vegetation of the Lucerne Valley region of the
Mojave Desert. The investigation was supported by the Southern Cali-
fornia Edison Company as part of an environmental impact study asso-
ciated with their proposal for a new electric generating plant in the
Lucerne Valley region of San Bernardino County, California.

METHODS

We selected two existing Southern California Edison power transmis-
sion lines in the Lucerne Valley region for study: the North Lugo to
Pisgah 220 KV transmission line constructed in 1937, and the older of
the twin lugo to Eldorado 550 KV transmission lines completed in
1970 and 1971 (fig. 1). Our method was to sample vegetation on and
near the right of way at each of six study areas along the 1937 trans-
mission line and five study areas along the 1970 transmission line. Physi-
cal characteristics of the study areas are listed in Table 1. Each study
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F1c. 1. The greater Lucerne Valley region (San Bernardino Co.) of Southern
California showing the paths of power lines studied and the location of the areas
sampled. The dashed line with study area sequence 5, 4, 6, 3, 2, and 1 represents
the powerline constructed in 1937. The dashed line with study area sequence 10,
11, 9, 8, and 7 represents the power lines constructed in 1970-71. Local highway
numbers and other landmarks are indicated. RDL = Rabbit Dry Lake; LDL =
Lucerne Dry Lake.
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area was considered a separate experiment, the total representing a spec-
trum of disturbances. At each study area we sampled four belt transects,
100 m long and 2 m wide. The four transects were established as follows:
transect A, a control transect at least 50 m away from the power line in
undisturbed vegetation; transect B, midway between two pylons and
directly under the central transmission wire; transect C, at the edge of
the access road; and transect D, directly under the pylons. Since the
pylons do not constitute a linear belt area, data from several consecutive
pylons were pooled until a 200 m* area equal to each belt transect was
sampled. Therefore, the area under four different pylons on the old pow-
erline or the area under two consecutive pylons on the new powerline was
included as one transect. The two selected powerlines provide a 33-year
comparison reference frame and enable a reasonable estimate of vegeta-
tion recovery time for this type of disturbance.

Our observations are restricted to shrubs and suffrutescent perennials
because samples were taken in mid-summer when herbaceous perennials
and annuals were essentially absent. Therefore, in this paper ground
cover refers to perennial ground cover by shrubs and suffrutescent peren-
nials. The diameter of each shrub or suffrutescent perennial was meas-
ured directly in centimeters. Assuming that, on the average, plants cover
a circular ground area, the ground cover for each plant was calculated
from its radius and summed for each species in each transect. Our pri-
mary information, therefore, consists of plant density, ground cover, and
species composition for each transect. In our analysis of the data, each
perennial species is classified in one of two functional groups, long-lived
or short-lived (Vasek et al., 1975), as determined from the literature
(Muller, 1953; Muller and Muller, 1956) and our judgment. Percent
ground cover of each functional group and of several important constitu-
ent species is calculated for each transect. Transects are then compared
by a Community Quality Index (CQI) based on total perennial ground
cover and the proportion of ground cover occupied by long-lived species
(Vasek et al., 1975). The Community Quality Tndex (CQI) takes into
account a measure of site productivity and an estimate of relative com-
munity age, thus providing an objective estimate of the ecological value
(Suffling et al., 1974) of a vegetation. We iudge dense vegetation of
mature long-lived plants to be more valuable and have higher quality
(COI) than sparse vegetation of quick growing pioneers (low CQOT).

For purposes of general comparison, we observed ten other transects
representing undisturbed vegetation south and west of East Ord Moun-
tain (fig. 1).

RESULTS

Regional Vegetation
Predominant vegetation in the Lucerne Valley recion belongs to the
creosote bush scrub community (community nomenclature of Munz and
Keck, 1949). Tt occurs generally on slopes, alluvial fans, valley flats,
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washes, and on low mountains. In alkaline seeps and valley bottoms the
creosote bush scrub community is often replaced by a salt bush scrub
community (a departure from Munz’s community nomenclature due to
our preference for naming plant communities and vegetation after plants
rather than topographic features) presumably because of the high salt
content of the soil. At higher elevations it is replaced by either pinyon-
juniper or joshua tree woodlands, probably in response to more favorable
rainfall and moisture conditions.

In the Lucerne Valley region, creosote bush scrub vegetation is highly
variable. Its composition in terms of relative vegetation cover ranges
from about 19 to 98 percent Larrea tridentata (species nomenclature
follows Munz, 1974) as shown in ten representative transects from the
region south and west of East Ord Mountain (Table 2). The total peren-
nial ground cover of these ten reference transects ranges from about 7 to
27 percent. The number of perennial plants ranges from 7 to 45 per
100 m* and these include from 3 to 12 species. Similar variation was
observed by Beatley (1974) in the Mojave Desert of southern Nevada
where perennial ground cover ranged from 7 to 23 percent for 23 plots in
creosote bush communities and, of that cover, 9 to 85 percent was pro-
vided by Larrea. Variation in average plant density from 1 to 100 per
93 m* plot was reported by Woodell et al. (1969) for eight scattered
Mojave Desert localities.

The amount of ground cover provided by Ambrosia dumosa, a common
associate of Larrea, ranges from O to 18.3 percent (Table 2). Long-lived
species, including Larrea and Ambrosia, contribute about 60 to 100 per-
cent of the total perennial plant cover. Other long-lived species (observed
on the ten reference transects) that form a significant fraction of the
ground cover on at least one of the reference transects belong to such
genera as Krameria, Lycium, Cassia, Ephedra, Opuntia, and Atriplex
(Table 3). The major short-lived species (in terms of density and ground
cover) is Hymenoclea salsola. Other short-lived species listed in Table 3
constitute less than 1 percent of the total cover. The plant cover pro-
vided by short-lived species on the ten reference transects ranges from O
to about 34 percent, mostly provided by Hymenoclea. Variation among
these ten transects is quite apparent and can be partly explained by
habitat differences (Table 2). The general characteristics of each tran-
sect can be summarized in one number, the Community Quality Index.
Indices, ranging from 24 to 50 (Table 2), are rather high as compared to
CQTI’s for creosote bush scrub communities in the mountainous region to
the north. Vasek et al. (1975) found COT ratings up to 44 in the Lucerne
Valley region but north of the Ord Mountains ratings ranged from 15
to 28.

Vegetation Along Power Lines
The powerlines in the Mojave Desert region under study mostly tra-
verse creosote bush scrub vegetation (study areas 1-5 and 7-9). How-
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TaBLE 3. PERENNIAL P1ANT SPECIES CLASSIFIED BY RELATIVE AGE SPAN AND LiSTED
IN ORDER OF DECREASING ToTAL GROUND COVER FOR THE TEN REFERENCE TRANSECTS.
(See Table 2; combined area = 2,000 m2.) LL = long-lived perennial; SL = short-
lived perennial; ( ?) = some uncertainty regarding age span.

Total
coverage Relative

SPECIES (m?2) age
Larrea tridentata 179.86 LL
Hymenoclea salsola 35.94 SL
Atriplex polycarpa 21.28 LL
Ambrosia dumosa 15.98 LL
Lycium cooperi 10.76 LL
Lycium andersonii 10.24 LL
Atriplex canescens 5.72 LL
Krameria parvifolia 5.58 LL
Opuntia ramosissima 4.96 LL
Cassia armata 2.40 LL
Salazaria mexicana 3.92 (?)
Ephedra californica 3.70 LL
Yucca schidigera 3.06 LL
Acacia greggii 2.26 LL
Encelia farinosa 1.20 LL
Stephanomeria paucifiora 0.88 SL
Thamnosma montana 0.78 LL
Sphaeralcea ambigua 0.42 SL
Chrysothamnus paniculatus 0.40 LL
Eriogonum inflatum 0.30 SL
Echinocereus engelmannii 0.08 LL
Opuntia basilaris 0.08 LL
Opuntia echinocarpa 0.04 LL
Haplopappus cooperi 0.04 SL
Machaeranthera tortifolia 0.02 SL
Fagonia californica 0.02 SL

ever, in the bottom of Lucerne Valley (study areas 6 and 11) they cross
two dry lakes in alkali sinks with salt bush scrub vegetation, and west of
Lucerne Valley (study area 10) they traverse various scrub woodland
communities dominated by Joshua Trees ( Yucca brevifolia) or California
Junipers (Juniperus californica). Data for the salt bush scrub (areas 6
and 11) are presented separately (Table 6) because the habitat and the
plant community on the dry lake differ considerably from the creosote
bush scrub community and its habitats and because a complete set of
four transects for each powerline was not obtained. The road edge tran-
sects and a transect under the wire were located on the dry lake playa
and consequently had no plant cover. As a result the dry lake vegetation
data include one control transect, one transect under the wire of the
1937 powerline, and the vegetation under the two sets of pylons.
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1937 Power Line

Vegetation sample data for the 1937 powerline are analyzed in Table 4.
Total perennial ground cover for the 20 transects representing the 1937
powerline range from about 11 to 57 percent. Ground cover on control
transects ranges from 11 to 13 percent except in study area 3 where it is 20
percent. Ground cover on the transect under the central wire is slightly
higher than the control in the first three study areas, significantly higher
in study area 4, and approximately the same in study area 5. Ground
cover along the road edge is substantially greater than control values in
all study areas and greater than under the central wire in four of the
study areas. Total perennial ground cover under the pylons shows the
greatest variation, ranging from considerably less than control values
(area 3), to slightly above control values (area 2), to substantially above
control values (area 1), and finally to over four times control values
(area 4). In most study areas, the number of plants on transects A, B,
and C are approximately the same while a two- to three-fold increase in
plant number is evident in transect D under the pylons. The proportion
of Larrea decreases under the pylons (transect D) as compared with the
other three transects. Interestingly, the proportions of Ambrosia some-
times increase under the pylons and, in the first three study areas,
decrease drastically under the central wire. The latter observation sug-
gests that Ambrosia is easily decreased by trampling. Its increase under
the pylon (study area 1) suggests that it has a greater pioneer capacity
than does Larrea. All the long-lived perennials taken together show a
pattern of high total ground cover on the first three transects and then a
slight to moderate decrease on the transects under the pylon. A reciprocal
relationship is evidenced by Hymenoclea and other short-lived peren-
nials; namely, their presence in relatively small proportions on the first
three transects and an increase in proportion of ground cover under the
pylons. Finally, the Community Quality Index for the 20 transects
ranges from 32 to 57 (Table 4). Generally the control transect has the
lowest or very close to the lowest CQI for all five areas. Transects along
the road edge and under the wire have CQI’s at least as high as the con-
trol and in most cases higher, while transects under the pylons are the
most variable with CQI values ranging from less than control (sample
area 3) to substantially above control (sample area 4). These CQI values
compare quite well with those of the ten reference transects (Table 2),
which had values from 24 to 50 over a greater diversity of terrain.

1970 Power Line
An analysis of the vegetation sample data for the four study areas
along the 1970 powerline (Table 5) indicates a range in total perennial
ground cover between 1 and 48 percent. The most conspicuous pattern is
a marked decrease in ground cover under the pylons ( Transect D), while
transects under the wire and at the road edge (B and C) generally have
greater ground cover than the control. Approximately the same numbers
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