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HABITAT RELATIONSHIPS OF THE BLACKBRUSH COMMUNITY
{COLEOGYNE RAMOSISSIMA) OF SOUTHWESTERN UTAH
jaiiit's

iVBSTR'KCT.— Eight general study sites in

examined.

Soils

Cryptogamic

tlie

hlaekhiush (Co/cogf/Mr

soil

soil.

crusts

soil fertility.

Nonwoody

{Co-

and associated species

is

an important vegetation type in .southern
Utah. Kuchler (1964) estimated that the
blackbrush community covers 2.5 million
acres in Utah alone. It also occupies large
acreages in Arizona, California, and Nevada.
However, little has been written about blackeither as a species

Bowns

or a

community

(1973) studied the autecology of

blackbrush in southern Utah. Other investigations deal with specialized aspects of
the ecology of the blackbrush community
(Beatley 1966; Loope 1978). Several government reports refer to the blackbrush community in an oblique manner (Little 1978; USDI
BLM 1979). Most of these studies included
field observations and contain valuable comments on relationships in the blackbrush

commimity but

offer little quantitative infor-

mation about the blackbrush community of
Utah. The purpose of our study was threefold. We have provided a quantitative analysis of the blackbrush commimity, compared
our analysis to previously observed relationships,

and postulated new

relationships.

Site Description

Our study

sites

were located

Corridor between the Beaver
the Beaver

I'tali

were positively correlated with silt and nitrogen in the soil and therefore may plav a
and grasses were negatively correlated. Management implications are discussed.

The community formed by blackbrush

type.

zone of soutliv^estern

plants were found to be positively correlated with deeper, silty

were

Dam

soils.

role in

Shrulis

leogijne ramosissima)

bmsh

mtiiosissiiDii)

data were gathered and plant cover was estimated. Shrubs were found to he positively correlated

with .shallow, sandy
elevating

Callison and |ack D. Brotlierson'

Momitains

in the

Dixie

Dam Wash

and

southwestern
Utah. This area is a transition zone between
the hot desert of the Mojave and the cold
desert of the Great Basin. The soils are shalin

low, well drained, and have from

2%
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to
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One site was on a sandstone bench
overlooking Manganese Wash. The other
sites were on the alluvial plain west of the
Beaver Dam Mountains, with the furthest site
being 20 miles from Manganese Wash. All
sites had been grazed in the past, though
some were not being grazed at the time of
the study. There was no evidence of burning
on any of the sites. Parent materials are
mixed alluvium formed from limestone,
gneiss, schist, sandstone, and basalt (Bowns
1973). Altitude at the study plots ranged
from 1070 m (3511 ft) to 1400 m (4593 ft).
The average annual precipitation, recorded
over a 30-year period at the nearby Gunlock
powerhouse was 296 mm (11.65 in). The average annual temperature, from the same location, was 16.1 C (61 F) (Hodges and Reichelderfer 1962). Eubank and Brough (1979)
list extremes of temperature from 46.7 C (116
F) to -23.9 C (-11 F) at St. George, which is
on the edge of the blackbrush range.
slopes.

Methods
Eight general study sites were selected.
Five 10 X 10 m sampling plots were randomly placed at each site. All plots were
placed on sites of uniform topography, with
ravines and rock outcroppings being avoided.
Each plot was subsampled with fifteen 1 m^

The quadrats were distributed uniformly in three rows of five quadrats each
within the study plots. Vascular plant cover
was estimated for each species (Daubenmire
1959) at each quadrat. In addition, cover
quadrats.

I'niversity. Provo, I'tah S4602.
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Table 1. Prevalent species in the hlackhriish zone. The number
number of species on the 10 X 10 m study plots.

of prevalent species
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is

equal to the average
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relationships

Cryptogamic

are

crusts,

dis-

per-

silt,

cent soil-nitrogen, grass, and annuals are
closely associated. Also positively associated,

but less closely, are soil depth, copper, calcium, potassium, magnesium, phosphorus, sodium, clay, litter, and number of species per
plot. These patterns suggest that grasses,
cryptogamic crusts, and forbs are more common on deeper soils where clay, silt, and
mineral nutrients are more abundant. Shrubs,
on the other hand, are more common on
more shallow, sandy soils. Correlation data
for pairs of variables (Table 3) confirm these
observations. Shrubs are positively correlated
with sand and negatively correlated with
clay,

silt,

and

soil

depth. Grasses are positive-

silt, and soil depth
but are negatively correlated with sand. We
conclude from these patterns that the relative
proportions of shrubs, grasses, forbs, and

ly correlated

with clay,

cryptogamic crusts are controlled by edaphic
factors in the blackbrush community. This
conclusion corroborates that of Doughty et
Fig.

2.

Cluster

diagram

based

on

correlation

coefficients for pairs of variables on all plots in the

blackbnish conununity. Associations to the right of the

(1976) and Thatcher (1975),

al.

who found

was related

that presence of blackbrvish

to

dotted line are significant at the 0.01 level. Associations

the presence of certain soil types. Although

to the left of the dotted line are not significant.

nonwoody

plants often take advantage of the

microhabitat provided by the shrubs, they
occurs somewhat randomly on our study

sites

but tends to be more closely associated with
blackbnish than other species. The species in
group II are all hardy and relatively unpalatable shrubs that predominate on southern exposures where soils are shallow and conditions less favorable than surrounding areas.

The

two Yucca species in
enigmatic. Yucca haccata and

distribution of the

group III is
Yucca hrevifolia occur intermixed in stands
only occasionally and on the fringes of their
respective ranges. Because neither Yucca
species

is

in its preferred habitat in the black-

brush zone, their association

may

only be

coincidental.

Figure 2

is

a cluster of biotic

variables based

on correlation

and abiotic
coefficients.

Associations to the right of the dotted line
are significant at the 0.01 level. Associations
to the left of the dotted line are considered
insignificant.

The

0.01 level of significance

because the large number of correlations u.sed to construct the dendrogram
might allow too many correlations at the 0.05

was

u.sed

also

increase in abundance

where

soils

are

deeper, have finer particles, and are more
fertile.

ture for

Deep,

silty soils store

nonwoody

more

soil

mois-

plants than shallow, sandy

soils. Shrubs fill a somewhat different niche
by being more abundant on sandy, shallow

Shrubs are better able to extract water
from shallow, sandy soils than are nonwoody
soils.

plants. Sandy, shallow soils are

more common

than deep, silty soils in the study area. Thus,
shrubs are the regional dominant in our
study.

The

relationships between soil nitrogen,
and cryptogamic crusts bear comment.
The relationship among silt and cryptogamic
crusts have been observed earlier by several
authors (Loope and Gifford 1972, Kleiner
and Harper 1977, Anderson et al. 1982,
Brotherson and Rushforth 1983). Kleiner and
Harper (1977) argued that, once established,
silt,

the crusts tend to trap

Components

silt

at the soil surface.

of the crvptogamic crusts

(i.e.,

bluegreen algae) have been shown to be nitrogen fixers (MacGregor and Johnson 1971,
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