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INTRODUCTION

Early investigations in the Great Plains clealt with the iudicator
value of grassland types (7). ° Later studies in Tooele Valley, Utah
(8), and in the southwestern desert region (8) dealt with the indicator
significance of various types of desert vegetation. The lurge divisions
of vegetation, northern desert shrub and southern desert shrub, indi-
cate climatic differences. The types within each of these divisions
indicate local differences in soil conditions, either in the chemical or
pbysical nature of the soil or in its moisture coutent.

t Submitted for publication April 27, 1939,

* Authors’ {itles eve those in effect at the conclusion of Ui work repurted in this budetin,d 11 L. Shantz
is now Chiel of the Division of Wildlife Maneapeineni, Forest Service, and i, 1., Piemeisel js pliysiolggist in
the Division ¢f Surar Plant Invectipations, Hilreas of Plant Industry, ‘They are indebted to the foliowing
Bureau workers: ‘T, I1. Koarney, who, ag head of the atkali and drought-resistant plapt investipations, had
chargs of the work during the earlier yours and coniributed materially in actual sticdies ng well as by ndvica
and criticism; 8. F. Blake, seniur bofanist, for the idenliBeation of the Compositne; Agnes Chase, oovociate
hotaniat, for the idenilfication of the presses; and [var Thiestrom, jormerly assistane botanist, for the
identification of the other plunts. ) )

1 Italic numbers in parentheses refer Lo Literatare Cited, . 46,
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Studies in Escalante Valley, Utah (fig. 1), reported in this bulletin,
were begun shortly after those mentioned above, but the work, both
in the field and on the manuscript, suffered long interruptions. * The
vegetation of Escalante Valley, like that of Tooele Valley, belongs to
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Fraure 1.—Sketch map showing loeation of Escalante Valley, Utah,

the northern desert shrub. However, there are differences. Isca-
lente Valley lies at one of the southernmost points of the northern
desert shrub area, whereas Tooele Valley is more centrally located.
In Escalante Valley there are additional vegetation types, notably
that of grassland. Moreover, often over areas of considerable size,

1 Reconnaissance trips were mnade through southwestern Ulah in 1913-14 aud wero followed by deiailed

studjes in 1915, Tha bulk of the manuserinl was written shorily after. The mapping of the vegetation
was rompleted in 1026-27,
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there are different forms of growth of the same type. This is most
marked in the sagebrush type, where a uniform growth of dwarfed
sagebrush covers good-sized tracts and is often accompanied by
obvious soil differences.

METHODS

The methods used have been described in detail in previeus studies
(3, 7, 9). After the locality hiad heen selected for infensive study
and & preliminary survey had been wnade of the vegetation, stations
wers selected in localities representative of the principel types. Here
observations were made on the vegetation, and soil samples for salt-
content and soil-moisture determinations were taken in the spring,
when conditions were af or near the optimum and again in the fall
when conditions were most unfavorable. Escalante Valley was map-
ped to show the relative areas and the distribution of the various types
of vegetation. Quadrats in representative areas showed the relattve
densities of the stand, and photographs the character and sppearance
of the main fypes.

ENYIRONMENTAL CONDITIONS
PHYSIOGRAPHY

The southwestern part of Utah, being separated by o series of high
mountain ranges from the southeastern part, is more closely related
to the northwestern part in origin, topography, soils, and vegetation.
The southwestern corner itself 1s cut up by soniewhat lower mountain
ranges having o genersl north and south direction.

Escalante Valley, at one time the southernmost bay of Lake Bonne-
ville with & maximum depth of about 90 feet, was, according to Gilbert
(1) “completely desiceated when the water retreated to the Provoe
level.” At present it is o leng irregular trough filled in with soils
from the surrounding mountains to form & plain, broad and high at the
south end and narrow and lower at the north. According to Lees
(4), the thickness of the sediment in Escalante Valley, as shown by a
IWell at Neels, Is nearly 2,000 feet; the maximum thickness is not
TNOWD.

A more detailed account of the physiography and geology, espe-
cially the ground water of Esealante Valley, 15 given by Lees {4) and
Meinzer (5).

CLIMATE

The climate of Escalante Valley Is in general similar to that of the
northern desert shrub; that is, the winter temperatures are low (fig. 2,
A and B), the total preecipitation is low {fig. 2, (), though not sc low
as in the southern desert shrub (9), and the driest period oceurs some-
time during the summer months. In Escalante Valley (fig. 2, O} pre-
cipitetion varies from 8.70 inches at Milford in the northern part to
10.14 inches at Modena at the southern end. Cedar City, Parowan,
and Beaver, which lie in connecting velleys at higher elevations and
in the upper edge of the sagebrush type (near to juniper or with juni-
per mixed in the sagebrush), have n higher precipitation but sbout
the same relative monthly distribution. In the valleys to the west,
separated from each other and from Escalante Valley by low mountain
ranges, there is less rainfall, 6 to 7 inches at the Desert Range Experi-
ment Station (10) and 7.36 inches at Garrison.
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In Escalante Valley, June is the driest month. Througlout o large
part of the northern desert shrub by far the driest months are July
and August, with August somewhat the drier of the two and Septem-
ber the third driest month. From the central portion scuthesst to
Escalante Valley the precipitation for July and August increases until
&t Modena these 2 months show the greatest precipitation of the year.
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for cach month; €, average monthly precipitation. (From U. 8. Weather
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Near Modena, too, the northern desert shrub is less extensive and
desert grass of the southern desert becomes an important part of the
vegetation.

The summer rainfell, if compared to an equal amount in spring,
is probably of slight benefit to most of the types of vegetation. Soil
samples taken o week or 10 days after a storm of over I inch (Septem-
belr 2) indicate that such rains benefit the grass type more than the
others.

The mean onnual temperature varies slightly in the Escalante Val-
ley from 47.7° F. at Modena, the higher southern end, to 48.8° at
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Milford (fig. 2, 4). The mean temperatures in the connecting higher
velleys and at or near the juniper line are much the same, 50.8° for
Cedar City and 48.6° for Parowan.

In the northern desert temperatures above 100° F. are rare, while
in the southern desert these are the rule for 5 or 6 months of the
year. In fact, this very high temperature of the southern desert
shuts out most of the species of the northern desert, while the low
temperature of the northern desert shuts out most of the sucoulents
of the southern desert.

The northern desert has a cold rest period and usually & drought
rest period in midsummer. The southern desert has no cold rest
period but a drought period in both spring and fall (9). The northern
desert has a relatively short frost-free growing period: 121 days at
Milford; 131 at Modena; 116 at Deseret; 129 at Twin Falls, Idaho;
and 136 days at Winnemucea, Nev. St. George and Lone Pine, at
the northern edge of the southern desert, have 176 and 185 frost-
free days, respectively, and Indio, Calif., 302. There is little doubs
that ecologists will find in the physioclogy of the characteristic plants
of the sagebrush and creosotebush deserts decidedly different tem-
perature relations and temperature optima. The vegetation of the
southern desert consists chiefly of suceuients and evergreens, while
that of the northern desert is made up chiefly of deciduous shrubs.
The northern desert is not exposed s0 much as the southern desert
to excessively high temperatures or to dry air during the growing
$EAS0n.

SALINITY OF SOILS

Concentrations of salts occur in the low places, which may be
cither dry bare flats or wet salt-incrusted flats. The former nre
temporarily covered with water from spring Hoods and heavy rains,
though for the greater part of the year they are dry and without
vegetation. At this time the surface is very hard and often cracked.
The wet sall flats are covered with vegetation composed of salt-
tolerant species. In these flats the subsoil at least is wet throughout
the year and the surface soil is wet o large part of the year. Here
conditions for the concentration of salt and its gradual accumulation
are most favorable. The surface evaporation of water from the
subsoil gradually concentrates the salt, which often forms & heavy
layer or crust. The salt content of the surface foot is often over 23
nercent.

In table 1 are shown chemical analyses of representative samples
of saline goils. In five out of the eight samples the sulfate radical
predominated, especially so in the samples where salts were exces-
sive (crust sampies). Chlorine predominated in two cases {sam-
ples 4 and 8, both saltgrass soils), but sulfate in the crust sample in
saltgrass. Sodium predominated in all eight samples. In the hard-
pen in shadscele (sample 1}, sodinum bicarbonate was %I"eatest, anud
1t was high in one of the saltgrass soils (sample 3). Meinzer (&),
in analyses of two soil sainples, one taken near Webster's Well,
west of Table Buttes, and one near Lund, shows sullates predom-
inating in the upper 2 and 3 feet, respectively. Chlorides predom-
inated in the third foot in one case and in the fourth in the other.
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TasLe 1.—Chemical analyses of soils of Fscalonie Valley, 18151

[Resuits shown in parls per 160,600 of dry sei)|

& S &
E Dapth of soil B 2§
-E- Type of vegetation Eﬂmple & l=5s
S{0 | . 3 el o Slgk-
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— | - -
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& Surcobelus-oAlripler {greasc- | Compgsite snin- aF 76) SR 1,370043 (] Ta6i__].. 2,042
wood-shidsonte}, Flg, 3und 4
ol
F P (s S S of 45| 424] 1, 980]2000 72 S0 us|_..| 3,00
B | Disticklis spicatn (saligrass}. __.| Second font. ... O 144) 528{  340] 2061 O s09;..|. .| J, 050

: %nalyscs made by Lhe Buresu of Soils, U, 8. Depactment of Agricultare.
FECe.

White (I8) has recently made & map of the lower portion of
Escalante Valley. The map gives the depth to ground water and
shows four grades of land with a general statement of the plant cover
for each grade.

The total salt content of each of the soil samples listed inn tables 3 to
16 was determined by the electrical-resistance method.w The methed
and its accuracy was discussed in an earlier publication (3).

TYPES OF YEGETATION
PLANT COMMUNITIES ANIy DOMINANT PLANTS

For ready reference the plant communities of Escalante Valley are
given below with the names of the plants that characterize the com-
munity, The communities are listed in the order in which they are
treated in the following pages.

Plasii communitivs on noensaline soils

Sagebrush assoeciation_ o ... __n__._ Artemiisia tridentala.
Galleta association .. __ . _._.__._. Hilaria jamesii.
Little rabbithrush assoeiation .. __ ... _.___ Chryaothamnus spp.
Winterfat assoelation_ _ . ... ____ Buratic lenutu,
Fourwing saitbush comniuniby . _____________ Atriplex canescens.
Juniper association_ . _________ .. . ... _ Junrperus wlahensis.

Planl communities on saling soiis

Shadscale assoeiation. . oo Atriplez eonfertifolia.
Gressewood association. ___ ___ . _._________ Sarcobatus vermivelalus.
Saligrass association____... ... .. .. __ Distichlis spicata.
Picklewead association oo oo emeaas Allenrolfeq occidentalis.
Red samphire community oo oo oo Salicornia rubra.
Saltsage community. . . .. ... Airiplex falcala.

Mixed vegetation on sand dunes or hummocks. Chrysolhamnus spp. and others.
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COMMON AND BOTANICAL NAMES OF YARIOUS PLANYTS

The common and the botanical names of plants that are frequently
mentioned in the text are given below. Less common plants not often
mentioned are listed under the various vegotation types, under the sub-
heads Botenieal Composition.

Alkali sacaton (fusseck wrass)..._ Sporebolus asroides (Torr.) Torr.
Blistercress Cheirinia repanda (L.) Link.
Botftlebrush squirrelfail Stlenion hystree (Nutt.) J. G. Smith.
Cactus Opuntic spp.
Covillen (ridentate (Moc. and Sesse) Vail.
Fourwing saltbush (ehamiso) Adriplex canescans (Pursh) Nutt.
Galleta (curly grass) filaria jamesii (Torr.) Benth.
Giant wild-rve, . _ _____.___, e Elymus condenselus pubens Piper (. sine
erens Seribn. and Merr.).
Greasewood Sarcobatus vermiculalns (Haok,) Tarr.
Hop-sage Greyiv spinosa (Hook.) Mo,
Indian ricegrass Oryzopsis hymenoides (Roem. and Schull.)
Ricker.
Juniper Juniperus wlohensis (Engeln.) Temmon.
Mat saltbush Afripler corrugate 8. Wats.
(futicrrezia serolhree (Pursh) Britton and
Rushy.
Needle-and-thread. ___ . ... —eea Stipo comate Trin. and Rupr.
Pickleweed Allenrolfea occidentalis (Nutt.) Kuntze.
Rabhitbrush:
Big rabbitbrush (2 to 5 fect)_ . Chrysolhamnus spp.; for species, sec under
Mixed Vegetation on Hummocks and Sand
Dunes, p. 40.
Little rabbitbrush (3 to 2 leet). Chrysothamnus spp ; for species, see under
Litile Rabbitbrush Association, p. 19.
White-flowered rabbitbrush.. . Chrysothamnus albidus (Jones }Greenc.
Red samphire ... _._____. Sulicarnio rubra A, Nels.
Russian-thistle Solsola pestifer A. Nols,
Sagebrush. _.__________....__.__ Artenisin tridentale Nutt.
Saltgrass Distichlis spicata (1) Greene,
Saltsage. ... ___.__ Atriplex falcate (Jones) Standl.
Sand dropsced Nporobolus eryptandrus {Torr.) A, Cray.,
Seepweed (inkweed) {rondiv depressa (Pursh) Britton.
Shadscale Abviplexr confertifolia (Torr.) 8, Wats,
Tansymustard Sophie pinncte (Walt,) Howell.
Three-awn:
Ariglida fendlerinna Steud.
Aristide longisete Stend,
Kochia vestita (8. Wats) A, Nels.
wrotia lrwate (Pursh} Moq.
1 Sonellmes misoomed while sage.

DISTRIBUTION OF VEGETATION TYPES

The portion of the northern desert shrub that covers Esealante
Valley forms one of the southernmost points of this type of vegetation.
Sagebrush is found as far south as the Mexican hoider but only in
scattered fragments at high altitudes. It ceases to be a dominant
shrub in the desert vegetation about 75 wmiles south of Modena.
From this point south, creosotebush, one o1 the dominant shrubs of
the southern desert shrub type, takes the place of sagebrush. The
two shrubs overlap only very slightly. Where they oceur in the same
valley they occupy different benches or different slopes, the creosote-
bush being found enly in the hotter and drier places. ~ Considerable
areas of shadscale push much fartiser south on the lower land extend-
ing into the Mobave Desert. Fourwing saltbush, on the other hand,
continues down into the lowest, hottest valleys of the Southwest (9)
{Coachella, Imperinl, and Gila River Valleys), forming considerable
areas, especially on sandy soils. Greasewood, however, becomes less
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important until in the valleys just mentioned it is rarely found and
never in large areas. Species of rabbitbrusk become less sbundant in
the south, never ocomring in large areas, their place being taken by
species of Aplopappus. Saltgrass and pickleweed cover the wet salt

ats in both the Great Basin and southwestern deserts; although in the
Southwest saltbush and arrowweed often cover strongly saline, wet
lands. A comparison of the numbers of species found in the northern
and the southern desert shrub is given by Tidestrom (71).

The plent communities near the Desert Ranger Station in a valley
50 miles west of Milford are given by Stewart and Keller (10).

Shantz (8) gives the extent and the various types of the northern
desert shrub [ound in Utah and Nevada.

In any transection of the vegetation types of Escalante Valley one
finds, with few exceptions, somewhere between the bottom of the
valley and the higher benches, greasewood and shadseale.  (See map
at end of bulletin,}  Likewise, in going from the greasewood-shadscale
to the mountains, one will eventually puss through sngehrush and then
juniper. The ground between the greasewood-shadsenle and sage-
brush may be variously covered, or sagebrush may immediately adjoin
the greasewood-shadscale. In the southern and southeastern portions
of Iiscalante Valley there arc large areas of either galleta or little
rabbitbrush above the greasewood-shadseale and bordering on the
sagebrush. There may be sharp alternations or all three may he
much mixed. In the more northern parts of the valley, winterlat,
little rabbitbrush, nnd more rarely white sage or chamiso lie hetween
the greasewood-shadscale and the sagebrush.

Geing from the grensewood-shadscale area to the bottom of the
valley, one encounters two different groupings of plant communities
depending on whether he is going toward a dry, bare salt flai or a wet
salt flat. In going toward the former, one passes from the greasewaood
through a zone of saltsage or sometimes through chamiso, then salt-
sage, and finally out upon the bare flat. In geing toward the wet flat,
one passes from o greasewcod aren to one of big rabbitbrush and
alkali sacaton, then an ares of saltgrass, one of pickleweed, and finally
the open salt-covered flat with sometimes o scattered growth of red
samphire beyond the outer edge of the pickleweed.

These aress are not always well defined, nor are nll of them always
present. In places the soil may be so cut up by drainage courses or
heaps of sand or gravel that the vegetation is%a(l]y mixed. However,
where there is a ’fong stretel of gently sloping land the grouping will
be one or the other of the two mentioned above.

Separating the main types of vegetation in Escnlante Valley on the
basis of alkali, there are, on the alkali-free lands, juniper, sagebrush,
little rabbitbrush, galleta, fourwing saltbush, and winterfat; on mod-
erately saline lands, shadscale, greasewood, and saltsage; and on the
excessively saline lands, pickleweed, saltgrass, and red samphire. The
mixed vegetation on sand dunes and hummocks may be put under
nny of these headings, since the dunes or hummocks may be formed on
light soils with a low salt content or on the saline flats of heavy soils,

Of the former group the juniper occupies the highest lands, being
found in narrow irreguliar strips between the sage and the pifions.
Below the juniper lies the sagebrush belt.  Still further north there
are alternations of sagebrush and shadseale. South of Milford sage-
brush skirts the sides of the valley and leaves the lower, heavier, and
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usually saline lands between Millord and Modena to greasewood,
shadscale, pickleweed, and saltgrass. On the western slopes of the
valley sagebrush is the most important type of vegetation, but on the
eastern slopes sagebrush becomes of less importance than little rabbit-
brushh. The little rabbitbrush areas are closely connected with the
hghter soil areas, although, where the soil is light enough to form
dunes, little rabbitbrush is replaced by n mixed type of vegetation
characteristic of the dunes. The galleta grass nreas are scattered and
not extensive in the north end of the volley but become more impor-
tant going south, until near Modena they form the major part of the
vegetation.

The arens of winterfat, mendowlike und usually not extensive, lie
between the sagebrush belt above and the greasewood below and al-
ternate with areas of shadsenle, little rabbitbrush, or galleta.

The vegetation types on alkali lands can be divided into those on
dry alkali land, including shadscale nnd saltsage, and those on wet
alkali land, where the water table is high, meluding greasewood,
greasewood-shadscale, pickleweed, and saltgrass.

The shadseale areas, while frequently alternating with sagebrush,
little rabbitbrush, and galleta usually lic next to the greasewood and
often mix with it over large areas,

Of the wet alkali lands, those covered with saltgrass are of greater
extent than those occupied by picklewced. Both of these plants grow
on lands thoat are moist most of the year and that are the lowest in the
valley, the pickleweed Iand, however, being slightly lower thax the
saltgrass land and extending farther into the bare salt-flat areas.
Greasewood covers land between the saltgrass or the pickleweed areas
and the winterfat or shadseale. Mere the upper soil is not so wet ag
that of the pickleweed, saltgrass, or salt-fint lands and the salt con-
tent is lower,

The types ol vegetation, especially those that oceur on the higher
slopes, alternate frequently, owing, at least in part, to the irregularity
of the form of Escalante Valley, which causes sudden changes in the
solls and in the direction of the slopes. These sudden changes are
often reflected in the vegetation as sharp lines between adjoining
types that stand out distinetly becruse of slight differences in color.
Sueh abrupt changes appear between sagebrush and juniper (pl. 1, A,
B); between sagebrush and rabbitbrush; between winterlnt and little
rabbitbrush (pl. 7, A, and pl. 11, 4); and between galleta and little
rabbitbrush (pl. 3, B). Such a change is shown betwaen greasewood
and shadscale in plate 11, 4, with winterfat beyond, and in plate 11,
B, between greasewood and winterfat.

The diffierences in density of some of the main types of vegetation
are shown in table 2.

TanLe 2~--Plonts per 100 square meters, based on o representalive gquadrat, tn each
of the matn types of vegetation

Tiving Tieadd Young
Mants s Phints

Type of vegeiation Tuln]

Iumbar N mber Number i Wurnber
102 L] G

Sagetrush. oo,
LiLtde rebbitbrush
Winterfa L.,
Shadsenle. .
Qrepsewond.,

1A ealenmlating Based oo o 2-nr, quidral,
1GHH Z=— 1D
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PLANT COMMIUNITIES ON NONSALINE LAND
SAGEBRUSH ASSOCIATION

TOPCARAMIICAT, RELATIONS

The sagebrush association (pl. 1 and 2) occurs on the coarser
materinl of the benches ot the side of the mountains nnd on the fans
ab the mouths of canyons. Where the slopes ave steep and the amount
of material is small, this type is lacking. The largest areas are found
on the fans at the mouths ol canyons {se(- map}.

Where sagebrush cccurs in the center of the valley it is mixed
with other p]ants with rabbitbrush on the sand bhills and with grease-
wood on arcas of heavy soil that receive floodwaters or are subirri-
gated. Some of the small, high valleys that draln into the valley
{from the east are covered with sagebrush, with only narrow fringes
of greasewood along drainage channels,

Scattered plants of sagebrush are found along drainage echannels in
many associabions where unfavorable soil condlt.lons, either foo dry
or tco saline, do not permit & uniform growth over the entire aren.
Sagebrush ocours along the dry watercourses in the greasewood, the
shadscale, the winterfat, and the galleta asseciation and the saltsage
community. In contmst neither shadscale nor saltsage ccowrs along
drainage channels in the sngebmbh association. (Gressewood may do
so at the lower limits of the sagebrush arca, while plants from the
mountain-brush or juniper helts above may occur along dralnage
channels in the upper part of the sagebrush nren.

RBOTAWICAL COMPOSITION

Typical areas of sagebrush in Escalonte Valley show almost no
other woody species (pl. 2). Moreover, the herbaceous flora is almost
entirely lacking, because of excessive grazing. Flants are {ew, both
in the number of species and in the number of individuals. This was
noted repeatedly in 1615 and again in 1925 and 1926,

At the borders of the t-ypica,l areas there is commonly an admixture
of little rabhitbrush, and in other places shadseale, galleta, or winter-
fat may mix with the sagebrush. Te a lesser extent, in the center of
the vailey on the hesvier lands and sometimes on the sandy ridges,
sagebrush mixes with greasewood and giant wild-rye. On the sandy
ridges sagebrush is more often associated with fourwing saltbush or
big rabbitbrush. Around Modena near the grass areas the spaces
between sagebrush bushes arve partly covered with grasses, chiefly
galletn, with some ricegrass and bottlebrush squirreltaal in the shelter
of the bushes.

The density of n sagebrush stend and the loeation of the individ-
uals as recorded in a 10-m. quadrat are shown in fipure 3.

On rocky ridges, besides the three grasses just mentioned, the fol-
lowing arc associated with o dwarf growth of sagebrush: Blue grama,
red three-nwn, sand dropseed, Chenopodium fremontis S. Wats., and
Ervogonum sp. On not eﬂsﬂy accessible rock-strewn slopes covered
with sagebrush, in nddition to the grasses common In typieal arens,
there were needlie-and- shread, Pow secunde Presl, Poa jmzdlemma
(Steud.) Vasey, Agropyron inerme (Seribn. and Smlth) Rydb., Crepis
inlermedia Gray, frigeron concinnus (I1. and A.) T. and G., and




Types of Vegetation in Egealante Yalley, Uteh PLATE 1

§
A, Fuaniper ot the right wnd segebrush ot the 1eft, an abrupt transition bebween
these two communitics. The sagebrush is small and dwarfed vear the trees.
Juniper trees are uniforw bn size and old. Both communities are relatively
pure, and there is no evidenee of ong giving way to the other.  (Milfard, Utah,
September 9, 1913.) 8, Sagebrush in the foreground, meeting in the baek-
ground the juniper of the hillsides,  Phis phatograph represents the condition
along the cast edge of the valley, The juniper has pushed out over the sage-
brush on the alluvial fan af the lefl.  (Purowan, Utah, September 4, 1914.)




Types of Vegetation in Esvalante Voliey, Utsh PLATE 2

A, Dead and dying sagebrusin, T bhe Tall of 1815 sagebrosh died over o laege
area in the Bsealante Valley.,  in {his pholograph most of the plams are dead
or partly dead, with one or bwo branehes living,  (Ulirec wiles north of Milford,
Utah, September 11, 1915 #, Sagehrush dying oul or giving way to gallota
prass,  Apparently when this grass begins o spread iu n snge aves i5 shubs off
she water from the deeper rooted sage and replaces it This Lype of change is
prohably fuvored by yesrr of unusually lighit rafnfull, which replenishes the soil
maoisture of the surfaee fuyers hut doees net permid of $he deep storage of mois-
ture essenbinl for u good growth of spgebrush.  The reverse of $his process hias
heen notod in other places.  (Boring 14, Modeun, Ulnh, August 27, 18913.)
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Ephedra viridis Coville, On some of the higher rock-strewn hills to
the }\:;esfi, black sage (Artemisia nove A. Nels.) takes the place of
sagebrush,

Globemallow and cactus were seen in sagebrush in all parts of the
valley, but the number of individuals in any one place was small,
Other species noted in sagebrush were as follows: Artemisia spinescens
D. C. Baton, Aplopeppus nanus (Nutt.) Gray, Astragalus eiborius
Sheld. (A. arietinus Jones), A. wintohensis Jones, friogonum hookeri

&=

5

3 u—

Freure 3.—A 10-m. qundrat in the sagebrush assoeiation, showing the location of
each individual plant: S-=sagebrush; s=young sagebrush; C= Chrysothamnus
preberulus; X=unidentified plant. A circle around the letter denotes that the
plant is dead. Other plants in the vieinity of the gnadrat were 2 few scattered
plants of globemallow, galleta, and hop-sage.

S. Wats., Il. cernuum Nutt., Pleryria foenieulacea Nutt., Plantago
purshit Roem. and Schult., Phlox stancburyi “Jorr.) Heller, Sphaer-
ostigma boothis (Dougl.) Walp., and Tetradyn o sp.

The plants, including introduced woeds, that ocour on cleared sage-
brush lands are discussed under the sublieading Effects of Disturbing
Factors.

APPEARANCE

The monotonous appearance of large areas of sagebrush (pl. 1), so
characteristic of much of the desert vegetation, is heightened in
Escalante Valley by the dwarfed growth and the sickly condition of
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many of the plants. Moreover, *he seasonal aspects are less striking,
owing chiefly to excessive grazing, with the result that the perennial
herbs, perennial grasses, and even annuals are almost entirely lacking.

SCHL CONDITIONS

Typical sagebrush land in Tooele Valley was characterized by a
moderately light soil (3). This is also true in Escalante Valley, as
indicated by the relatively low moisture equivalents in table 3. The
soil ranges from ¢ sandy loam to a fine sandy loam. Heavier soils are
found near the greasewood border (sample 28) and one (sample 32)
was found in a verv poor growth of sagebrush.

TaBre 3.—Comparison of spring and foll sail condilians in areas of sagebrush, I35
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b Al datn ara stated in percentages of the dry weight of the soil, i
t High spil-maistire veloes for sample 15 (probably affected by subirrigation} have heen omitted i com-
puting aversges. It included, sverages would be +2. 7 and 43, 3 for third sod fnurth food respeceively.

The spring moisture-content determinations show a good supply of
moisture to a depth of 3 or 4 feet. Averages for the fall show httle
or no svailable water at any depth to 4 feet. Slight amounts in the
first foot of about one-half of the samples were due to the rain (1.02
inches) on September 2.
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Optimum soil-moisture conditions are most pearly approached in
some ol the smail areas near the center of the valley (sample 28,
table 3), where there is available water to o depth of at least 4 feet in
spring and some available water in the third and fourth foot in the
fall. Here the plants have large trunks and lorm a bushy top 5 or
even 6 feet high. The soil is very near to a loam, being heavier than
that on which sagebrush is usually found, but it is permeable  There
is no hardpan and not an excessive salt content to a depth of 4 feet.

The good growth of sagebrush in table 4 shows moisture to a depth
of 3 or 4 feet in spring at least. The poor growth of sagebrush in
table 4 shows poor soil-moistu- & conditions, with a shallow hardpan or
gravel or if the soil moistive conditions are good a high salt content
n the third and the fourth foot. Sample 18 (table 4) contrasts witl
sample 28 mentioned above, for both spring and fall moisrure deter-
minations show little or no available water, and there is a hardpan at
12 inches. THere the sagebrush plants were some of the smallest in
the valley, averaging 6 inches to 1 foot in height.

As shown in tables 3 and 4, the average salt content of sagebrush
land is low. Where the salt content increases up to 0.5 percent in
the third or fourth foot, as in samples 19 and 21, ‘able 4, the sagebrush
plants are sickly and stunted {at sample 19 many were only 6 inches
high; at sample 21 they averaged about 1 foot in height). The effect
of the high salt content is about the same as thai of a deficient water
supply, discussed above in connection with soil moisture. This is
illustrated in sample 17, table 5 (p. 16), where there is & plentiful sup-
ply of moisture in both spring and fall but where the salt content
reaches 0.5 percent in thesecond foot. Thesagebrush plants are stunt-
ed and poor and are mixed with salt-tolerant plants—-big rabbitbrush,
saltgrass, and greasewood.

While 2 good growth of sagebrush indicates a light soil {from a
sandy leam to a fine sandy loam), readily permeable, with available
water during the growing season to a depth of 1 feet and with o negli-
gible amount of salts to that depth, a dwarfed growth of sagebrush
indicates a shallow soil with some obstruction {o the development of
ronts, such as « calcareous hardpan, a layer of coarse gravel, or a high
salt content {(table 1).

ADAPTATION OF SAGERRUSH TO S01L CONDIULONS ®

Yhile sagebrush can use. by means of its taproot, soil moisture to
2 clepth of 15 feet, areas of sagehrush under such conditions. if present
at all in Escalante Valiey, are small.  The depth (at least 4 feet) re-
quired for & normal, healthy growth of the sagebrush is found chiefly
in the smaller areas in the center of the valley. In the large areas of
sagebrush, the roots are confined to the upper lavers of soil (18 to 30
inches) and the size of the hushes is correspendingly smaller.

EFFECTS OF DISTURBING FACTONS (SECD:\‘D.-\RT HUCCESSIONS)

In 1915 sugebrush died from drought over a large area (pl. 2, ).
[n another place it was burned ofl and little rabhitbrush sueceeded
it. In some places sagebrush reseeded itzelf directly where conditions
were very favorable for a rapid resceding.

* A maore detafled slalemnent of Lhe root develeprient and the adaptafions to physivinl conditions is given
in an earlier puhlication (3).
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Russian-thistle was still restricted to definite portions of the valley
in 1815. It covered some good-sized tracts near Milford and some in
other parts of the valley. By 1925 it had increased gresily, and it
has increased since then. ¢ At first the greatest increase occurred on
abandoned cultivated lands ov in their vicinity. Now Russian-thistle
is so widespread that it rapidly covers any area where sagebrush has
heen killed out by burning, excessive grazing, or clearing and plowing.
Moreover, Russian-thistle quickly covers denuded areas in all of the
types cxcepting only those where the surface soil has a high salt con-
tent or the sandy areas where there is active wind erosion. Indrought
vears it fails as a cover and leaves the soil over large tracts exposed to
the wind the vear around. Where pronounced disturbance of the
cover is not continued, little rabbitbrush may succeed the Russian-
thistle, or sagebrush may reseed itsell as stated above,

Globemallow occurs throughout the sagebrush area but only ocea-
sionally forms & good cover on denuded lIand. Blistercress often forms
& good cover on small areas but usuvally on the lower lands, greasewoad
or greasewood-shadscale. Other weeds noted on cleared lands or
railroad grades in the sagebrush area were as follows: Marrubium vul-
gare L., Amaranthus blitoides 8. Wats., Solanum iriflorum Nutt.,
Nicotiana altenuate Torr., Verbena bracieosa Michx., Argemone hispida
A. Gray, Sophia pinnata (Walt.) Howell, 8. pareiflore (Lam.)} Standl.,
Norta altissima (L) Britton, Polygonum aviculare L., Bromus lectorum
L.. Festuca octoflora Walt., and Sphaerostigmu sp.

Of the last-mentivned weeds, Amaranthus bliioides formed in 1915
n good cover on one cleared tract of good size.  In gencral, all of these
weeds oceurred in small paiches or as widely seattered plants.

The noticeable lack of herbaceous vegetation in the sagebrush and
other shrub areas on nonsaline soils is atiributed generally to excessive
grazing and In places to the accompanying erosion of the topsoil be-
tween the bushes. The lack of penetralion of water from the Septem-
ber rain ({able 3) may he accounted for in part by crosion of the topsoil
and the resulting increased run-cff.

SAGERRUSH-GREASEWOOD VARIATION

Mixtures of sagebrush and greasewood (pl. 8, A4) are found on some
of the lower lands opposite the mouths of canyons. Here floodwaters
and in some cases subirrigation increase the supply of water and lessen
the salt content. Of these two plants, the greasewood here more
nearly approaches its optimum growth, though in parts of such areas
neither is m & healthy condition.  The sagebrush especially has mueh
deadwood. Sample 58, table 5, taken in a place where greasewood
and sagebrush were bhoth sickly and stunted, showed the soil of the
first 2 feel to be a nonsaline fine sandy Ioam, and this was underlain by a
very hard, dry layer. Sample 18, table 5, was taken in an area where
both plants were healthy and 4 to 5 {cet high.  Iere there was no hard
layer. The soil to a depth of 3 fect was a nonsaline black loam under-
lain by a heavier reddish loam. Within this area of sagebrush mixed
with greascwood, where the soil is nonsaline and readily permeable to
a depth of 4 fect, with no hard, dry layers, there are areas of a good

& Since the stedies in Touele Valley were pirklished ©3), a sosrwhial simiing change has taken place. Tn
1812 Russign-thistle was not recorded In that valiey, bk it was widespread by 1926, pred by that time tha
areas of desert shrab were prenly modifiod, By 19235 over 35,000 neres of laned noar Sranisville had been

stripped of its Lopsoif by wind crosion (12, p. 518},
legsz—i0——3
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growth of sagebrush (sample 28, table4). Where the soil is saline and
the water table is within reach of the root system, there nre areas of
greasewood-shadscale (table 12, p. 34} or smal pure arens of grense-
wood.

TABLE §.—Scil conditions 10 areas of sugebrush mized wilh greasewnod and with
olher plants !

Aloisture conlent

Wilting coefTicient above or below Salt content
at— wilting coefficient aLl—
Plants mixed with |Sample Pate of nb—

sagchrush Nin calleetion | o . . _ R [,
slelslzlsislel s |2lslels

ElgjE|l8|ls|2 || & |&|l2|l&|&

- ) - — L3 =] - —_ =1 - -

oot | Pel )Pl | et Pel | Pet. | Pl | Pt | Pt Pet | Prip e
216 | Apr, 10,3615 L 408 Af 318, 810 O -0, 1]—2.4] =3 970 7|0, 12j 130, 15
. SN | Sept. I, ¥NE TG 6L 3 IG T LAT 6] 5 — & 1] L] LU
Greasewood_________ 390 Alﬁ!‘ R rE D S it R e (a)-I J s |
"58 | Aug. 30,1913 | . . S PP I I U O . ORI | 170 1/ S

Average ... U

Chrysothamaus wau-
REOYUE, Trensewand,

1s |fApr. 10,1015 19,3118 017, 7{52, A-H2 040, 248 F10.7) L2 93] 2]
and saligrass......_. 417 {:-'0111;. 10, 1018 (18, 3]16. a[ 15, {15 6|-1, 1148, 517, 0111, 5] - 42| 152l TRal Tas
Junipet. e ceeae e IHG | Aug. 30,13 | ] - ) (i) (O] . JHE LI 08)
Chrysothamnus noy-
osus and prease-
wood 083 | Aug. 35,108 || oof - | M 4] @ ™ O8] .14 .19 .28

t Daty stafed as pereentages of dry weight of soil.

? Good growth of both sapebrush and gressewoud,

1 Sagebrush, pood growth; grensewood, pogr growth.

¢ No determinztion made; “nearly dry™ in fickl notes,

3 No determination made; “dry or nearly dey' in field notes.

& Sagebrush, rather poor growih: ereasewoocd, small, poor growlh, scatiered.  An impenelrable hacd layer
below the second foot. Ssmple taken near Tiolle, Utals,

7 No tetermination made,; “dry" in field notes.

§ Poor growlh of sagebrush.

* Poor growth of sapebrush,  Bevier Valiey, Utah,

18 Good growth of sugebrush  Rush Valley, Ttah,

GALLETA ASSOCIATION

TOPGGRAPHICAL RELATIONS

Galleta grass extends from the southern desert into the southern
portion of the Iscelante Valley, where it covers & considerable area
northeast of Modena. Galleta borders juniper and mixes with it west
of Cedar City. It oceupies the higher benches and slopes of other
portions of the valley and therefore either alternates with the sagebrush
areas or adjoins them in a more or less continuous belt. However,
while sagebrush also occurs to some extent on the better-drained, non-
saline portions in the center of the valiey, other than the sandy tracss,
galleta does not. Nor is the fotal acreage of galleta (see colorved map)
nearly so great as that of sagebrush at the present time.”

BOTANICAL COMPOSITION

While galletn mny form o cover so dense as fo exclude all other peren-
nials, usuelly therc are scattered plants or patches of varying size of
-other grosses. In the southern part of the valley, T'endler three-awn
sometimes alternates with galleba. DBlue grama oceurs as patches of
T Tho staternent wus often made in 1915 by the older setlers that at one Lime, before eattle amt sheep over-
ran these pacly, galtets covered most of the valley, presnmalbly the portion now covered by dwarf sagebrush

und, perhapa, most of Lhat esvered hy littla rabbitbrush, sinee galleta has not been found on the heavy,
poorly draiied saline sofls of the valley.
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Types of Vegeration in Escalante Valley, Utah

<, Large area of galleta, nearly a pure stand. Beyond this, in the baekground, is
gshewn an area of little rabbitbrush. (North of Modena, Utah, September 12,
1925.) B, General view of the west side of Hscalante Valley. In the immediate
foreground is shown the cdge of a winterfat area; in the centcr, s well-ostablished
galieta cover; and in the background, an area of little rabbitbrush.,  (Baring 20,
near Mitford, TUitah, SBeptemnber 28, 1915.}
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z0d scabtered in the general galletn cover. Sand dropseed occurs as
scattered plants, and so does ricegrass and needle-nnd-thread, but the
first named also often forms fringes slong shallow drainsge channels.
False buffaio prass (Munroa squarrosa (Nutt.) Torr.) clusters about
anthills and similar minor bren%{s in the grass cover.

In a large tract near Table Buttes (see colored map), Fendler three-
awn and sand dropseed are more important than galleta. In some
portions of this tract plants of big rabbitbrush (Chrysothamnus
nauseosus (Pailas) Britt.) are seattered in the grass. West of Miners-
ville chamiso mixes with the grass.

In places in the short, usually close-cropped galleta cover, conspic-
uous taller clusters of sagebrusl, little rabbitbrush, matchweed, and
winterfat occur frequently, and at the outer cdges of the general
galleta area the first two cover large tracts.

The widespread globemnllow is frequent and so is blistercress,
though the latter does not {orm dense patches as it does on the lower
lands. Other plants found in this association wre Festuce ectoflora
Walt., F. octoflore hirtella Piper, Bromus tectorum L., Plantago purshii
Roem. and Schult., Astragalus praeclongus Sheldon, Eriogenum cernwum
Nutt., Sitanion jubatwm J. G. Smith, and Greeneocharis eirewmscissa

(H. and A.) Rvdb.

APPEARANCE

Galleta (pl. 4) is a coarse perennial grass with purple spikes. In the
early stages it forms bunches (or mats if closely grazed), but later
these unite to form an even sodlike growth. In spring, before the new
growth is made, and again late in {all, when mature, the plants have
2 “cured grass” color and the areas at a distance resemble a stubble
field. Tlus appearance is heightened by the light-colored soil spaces
between the plants. At this time galleta areas contrast sharply with
the darker-colored sagebrush and little rabbitbrush areas. During
the growing period the galleta areas are much the same in color as
sagebrush, but their resemblance to close-cropped mendows contrasts
sharply with the taller shrubby growth.

S01L CONDITIONS

The soil texture in gulleta areas is not distinet from that found in
sagebrush, particularly the poor growth of sagebrush {(cormpare mois-
bure equivalents in tables 4 and 6). The lands covered by the two
types are also alike in the frequent admixture of gravel or rock frag-
ments on the surface of the soil and the underlying layer of coarse
gravel or hardpan. A galleta cover was never found on soil as heavy
as that covered with a good growth of sagebrush (sample 28, table 3).

Soil-moisture determinations (table 6) show a good supply of mois-
ture in spring in the first and the second foot of soil, less in the third,
and practically none in the fourth. Here there is a similarity to the
soil moisture found in the arcas covered with a poor growth of sage-
brush. In the fall the third and fourth foot showed no moisture and
the second very little. The first foot, however, owing to the heavy
rgin (1.02 inches) on September 2, 10 days belore the samples were
token, showed uniformiy a good supply of moisture. The penetration
of water from this rain was better on galleta land than on any other.
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On little rabbitbrush land there was somewhat less, while on the
sagebrush land it was not so invariably good. On the winterfat and
shadscale lands the penetration was very poor.

TasLe 6.—Compoerisen of spring and fall soil conditions in lypical urcas
of galieta, 15815 |
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The type of land covered with galleta shows o uniformly low salt
content (teble 8) and in this respect is similar to typical sagebrusl
land. Gelleta was never found on a heavy soil with o high salt con-
tent in the third and the fourth foot. A stunted, sickly growth of
sagebrush may occur on such & soil, though then it is marked by the
proximity of salt-tolerant specles or by an admixture of these.

Galleta indicates & soil that is nonsaline, of a light texture, more
permenble than any other type of soil in the valley, wﬂ:h the exception
of the sand Inlls. There is available soil moisture in at least the first
2 feet in spring and no available moisture in any of the 4 feet in fall
cxcept the first foot, where there may be a good supply after a rain.
Galletn land, like sagebrush land, is never low, wet, and saline,

ADAPTATION OF GALLETA TO S0L1L CONDITIONS

Galleta is hetter adapted &han the shrubby types ol vegetation to
make use ol the slight increases ol moisture in the topsoil due to sum-
mer rains. Alszo, the depth of soil moisture in spring necessary for o
good growth of gelleta is much less than that needed for a good growth
of sagebrush but sumiler to that found where the sngebrush is
dwarfed. Itis guite likely then that galleta, if not grazed too heavily,
would occupy much larger aveas than ot present, perhaps considerable
portions of the lands with shallow seils now covered by stunted,
sickly sagebrush and perhaps large portions of the nearby lands
covered with litfle rubbithrush.
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EFFECTS OF DIETURRING FACTORS (SECONDARY SUNCESSIONS)

In 1915 dead sagebrush plants were found in o stand of galletu
(pl. 2, B) and in other places in stands of dead winterfat and little
rabbitbrush. The grass was extending over lands formerly occupied
by shrubs or shrubby perennials. This was probably a temporary
incrense, possibly alded by fires. On the whole there has been a
reduction of the total galleta avea, The statements of old settlers
indicated that there had been marked reduction prior to 1915. By
1925 and 1926 irregular patches of Russian-thistle oceurred in hadly
trampled grass arens and on galleta land broken for cultivation.
Remote from cultivation the two grasses Fendler three-awn and sand
dropseed, especially the former, covered disturbed areas, around the
mounds of redent colonics, anghills, gullies, and strips of land scraped
Tor railroad grades. In some of the grass areas the little rabbitbrush
(Chrysothamunns greenel) was appearing, and in the three-awn tract
near Table Buttes the big rabbitbrush (. nauseosus) was appearing.
The spreading of both cactus and little rabbithrush over lands for-
merly covered with galletn was noted near Modena in 1926.

Considerable wind erosion was noted in 1915 bul not where galleta
was in o sound condition.  Gullete. not only keeps soil from blowing
but has a. tendency o assist in building up the soil by catehing and
holding the wind-blown particles. [n adjacent winterfat areas the
soil is blown away between the bushes, but that immediately around
the bushes is left, so that the hushes appear to be in a slight depres-
sion, each plant on a small mound, whereas galleta stands on a nearly
level terrace. The crowns of the scattered winterfat in the galleta ave

at the same level as the winterfat in the depression (pl. 4, B).

LITTLE RABRITBRUSH ASSOCIATION

TOPrOGHRATHICAL RELATIONS

The fittle rabbithrush areas (pl. 5) are closelv connected with sage-
brush ureas (see colored map). The two alternate lrequently. In
the southern portion of the valley liftle rabbiibrush alternafes with
cither sagebrush or galleta. The total extent ol the little rabbit-
brush avens is exceeded perhaps only by sagebrush. Like sagebrush
and galleta, this plant covers the higher portions of the valley, rarely
covering to any extent ground in the lower middle portions, except,
perhaps, some of the sandy suretehes. While little rabbithrush is
closely connected with sandy soil, on dune-forming sand this plant is
replaced by the mixed tvpe of vegelation cliscussed later.  Where lit-
Ue rabbitbrush and galletn wlternnie on rolling ground, the former
oceupies the tops of the stony or geavelly ridges, while galleln covers
the Nat areas.

ROTANI{AL COMPOSITION

The dominant plant in the little rabbitbrush * commmunity is a low-
growing Chrysothemnus of which there are several closely related
species or subspecies.  Those collected and dotermined are C. puber-
ulus (D. C. Baton) Greene, O stenoplyllius (Creay) Greene, €, laricinus
Greene, and C. greenei (Gray) CGreenc® No reliable distinetions

¥ 1n some seclions this pland 1S nlso knnwn as yellowtap and yellawbensl).

# Tall nnd Clements (25 list {he Mt bwo ng suhspecios of ¢ riscidiforns (Lonken Nute., € risfeidiflorirs
wuberuluz npel O clxswdifior s stenaphyline. These Cwo subspecies are teenrded ng searcely distinpuishalile.
Also, 2 Juricinu is thonght Lo he €. preeaed, prohably e snime as U sabspecics € areened Slifolios.  Those

nuthers slso repard O, greensi a8 elisely relaled Lo G riscidifforss anud stale that speciniens af £ greesi nre
oiten labeled us a varlety of O, eiscidifforuy, usualiy as the varloty stenophytlics,
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among these species were made in the field, and it has not been pos-
sible to find differences in the ecological requirements of the species,
Specimens of both . stenophyllus and C. laricinus were collected in
the large arcas near Milford. (. puberulus also occurred in this viein-
ity and in one large area near Modenn. (. greenei was collected only
from Lund south to Modena. To this species was aseribed the dom-
inant vegetation of most of the areas near Modena and one near Yale.

< [
[

[+
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<

c c*
L e © ¢ el e

Figune 4—A representative 10-m. quadrat in a typieal growth of little rabbit-
brush at boring No. 4. The location of each individual living plant is indieated
by the letter ¢, A circle around the letter denotes that the plant is dead.
The smaoll mimbers at the right of the lgiters show the number of stems growing
from cach clump. No other plants, woody or herbaceous, were found here.
(Mnapped April 23, 1913; Milford, Utah.)

It was also collected I the mixed communities found on hummocky
wind-blown soils and on sandy seils. None of the species of little
rabbitbrush association was [ound on soils with a high salt content as
were some other species of big rabbitbrush (such as C. albidus, C.
consymilis, and C. newberryi).

There are large areas of little rabbitbrush in which few other
woody plants oceur, hut in one situation or another all of the domi-
nent species of the higher lnnds are found mixed with little rabbit-
brush.  The more common mixtures are with sagebrush, galleta, match-
weed, winterfat, and perhaps somewhat less often with shadscale. Iu
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some places the grasses, sand dropseed and ricegrass, occur with
rabbitbrush, as does globemsallow. Other plants found in the little
rabbitbrush association are Astragalus cibarius Sheld., Tetradymic
sp., Eriogonum cernuwum Nutt., Verbena bracteosa Michx., Cheirinia
repandae (Li.) Link, Sophia pinnate (Walt.) Howell, Penstemon palmer:
A. Gray, Opuniia sp., Ephedra sp., and Chamaesyee sp,

The distribution of Individueals of Litle rabbitbrush in a 10-m.
quadrat is shown in figure 4.

APPEARANCE

The characteristic appearance of the little rabbitbrush association
is shown in plate 5. In spring this plant appenars at a distance to be
of & light-green color, somewhat lighter than the sagebrush aress, in
spite of the dark-green foliage of the plants. The light color is due to
the straw-colored dead inflorescences held over from the preceding
fall. In the fall of favorable years, when flowoering is general, these
areas are & mass of golden yellow. Aft close range the plants are seen
s low, hemispheric, dark-green bushes with bright-yellow flower
heads.  The bushes range from 1 to 1% feet high or, in very [avorable
places, even 2} to 3 feet high. In typical areas the plants are widely
spaced, with open spaces of bare soil between them (see pl. 5, B).

SOIL CONDITIONS

The soil texture of land occupied by lttle rabbitbrush is light, as
shown by the moisture equivalents in table 7. However, the soil
texture may not be distinct from adjacent land oceupied by other
associations. Sample 4 (table 7) is not distinet from sample 5 (table
4) In medium sagebrush and sample 25 is similar to that ocoupied
by winterfat.

TapLe 7.—Comparison of spring and fall seil conditions in typical areas of little
rabbitbrush, 19151
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The soil-moisture determinations (table 7) show a somewhat bet-
ter supply of available moisture in the spring for little rabbitbrush
than for galleta. This soil moisture is due entirely to rains or snow
and not to & high water table, In thefall there was no available water
in the second, the third, and the fourth foot, but a slight amount in
the first foot, due to the rain (1.02 inclies) on Septemﬁer 2, abhout o
week before the eamples were taken, The ingrease of soil moisture
ia the first foot, a5 a result of this rain, was greaxter than in any of the
other vegetation types except gnlleto.

The salt content of the little rabbitbrush land (table 7) in any of
the upper 4 feet of soil is negligible, The highest amount found in
any of the samples talken in typical areas was in the third foot, sam-
ple 25 (table 7), showing 0.32 percent.

Little rabbitbrush indicates a light seil that in some cases appronches
sand. However, as this vegetation type quickly covers cleared lunds
formerly occupied by sagebrush, galleta, shadscale, and winterfat, it
may also uncler present conditions indicate the same physical con-
ditions as the other associations just mentioned. Little rabbitbrusk,
like galleta and sagebrush, never indicates low, wet saline lands.

ADAPTATION OF LI'MLE RABRITRRUSH T ROLL CONDITIONS

Little rabbithrush is adapted to grow on a wide range of soils.
Though it formed a better growth on light soils of good depth, it was
also found on the lighter, shallow soils underlain by gravel or a lime-
eravel hardpan and on the fine sandy loam similar to that indieated
by winterfat. Little rabbitbrush is not adapted to grow on saline
soils or on the heavy soils where the water iable is high.

EFFECTS OF DIETURRTNG FACTORS (BECOXDARY SUOCESSI0ONS)

Spaces denuded by one cause or another in sngebrush, gulleta, shad-
scale, or winterfat areas are quickly seeded by little rabbitbhrush if
plants ef it are in the vicinity. This shrub undoubtedly covers much
larger arens than it did when herds were first driven into the valley
and when settlement begnn, It also covers larger areas at present
(1939) than it did in 1915 or 1925.

Little rabbitbrush, then, covers considerable tracts, where it is dis-
tinctly o secondary succession following the killing out of the original
cover of other shrubs or grass. Some tracts were found in 1915 that
were of this kind, but there werce others, restrieted areas of light soil,
where there was no evidence of little rabbitbrush being & secondary
succession, and it was considered o stable community on this type of
soil.,

When tracts of little rabbitbrush are destroyed by plowing or other-
wise, Russian-thistle usually quickly covers the ground. In places
globemullow and Iriogonum cernuwm may be the important weeds,
with some others present such as blistereress and tansymustard. Un-
der favorable conditions little rabbitbrush may reseed the area divectly.,

WINTERFAT ASSOCIATION
TOPQGRAPHICAL RELATIONS

The winterfat associntion (pl. 6) occcupies land that lies between the
sngebrush and the grensewood-shadscale belts, where it may form a
more or less continuous belt or may alternnte with sagebrush. Win-
terfat areas do not occur on the low saline lands of the valley. 1n the




Tyues of Vegetation in Sacalanie Vulley, Uiah PLATE 5

A, Little rabbitbrush, with an pecasional doad plant of sagebrush, This does
net necessarily indicate that sagehrish s giving way before the Tittle rabhbit-
Lire=l, but rather thad, following a loug drought or g fee, whielt has killed thae
sageheush, rabbithrish hag been abile o establishc itsell. (Threee utiles south-
west of Ailford, Utal, September 0, 1513). £, Litte rabbitheush in the fore-
ground, with an oreaslonal dewed plunt of swecehensh, The brond light band in
the backgrownd iz winterfat, and back of 1his mpiin is an aren of rabbithrush,
{Three miles soulhwest of Milford, Utal, Septowber 0, [013).




Types of Yegelation in Facalante Valiey, Utals PLATE &

A, Large area of winferfut, with o fuw scailered plaits of fourwing saltbnsh in
the background,  Botl wre safferiog from dronghds neithor ix doing well,  (lor-
bug 17, north of Muodenn, UVtal, Amgost 27, W13 8, Pl of winteelad,
showing e type of branching, also The generadized flrons tepe of the root
systern. This plant stood 9 Inehes above (e gronndd, the lower 2 jneles of the
plant being covered wilh soil.  The roots extended o e slepth of abong, 3
foot.  (Boring 30, ncar Milford, Utidy, September 8, 1915,




Types of Vegetation in Eacslante Valley, Utah PLATE 7

A, An illustration of the sharp alternalions that sre charneteristic of the Esea-

lante Valley. The vegetation ab the left consists of winierfat and that ab the
right of Httie rabbitbrush, (Kerr, Ufah, August 28, 1913) 7/, Saltsage and
winterfal growing Sogether in ghoub cqual amounts. (West of Thermo, Utah,

Seplember 21, 1925.)




Types of Vepctation in Eatalante Valley, Utah

A A pure stand of fogwing ~alibu<b, Thoneh this plant dees not cover a-
Itrge Lenef= os Ueme o sseehra-ho and some of $he ofher Lvpes, neverthele it
oveitpies mood-sized seens pead e conter of the vallea, T seeds mapiilly Uhe
tract~ swhere othee fape- of seettiion e de-tronsls B s generally Tound o
thi~ valles an o~ <abjeetod fo an secasional foodipe, - Modopa, tals, An-
gust 27, 10030 B M <alibosl oeetrring on lgmnoehs 3 i B3 ineies high,
Fhe prevailing wineds arve Troan the ~owdi, soed Hhis pholograph is faken looking
ahmost die ~onth, CLaned, Utah, Aago=t 28, 1S
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flooded portion of winterfat areas wiere fine soil is being deposited
this plant is mived with saltsage (pl. 7, B). Where winterfat and
galleta areas adjoin, the former are usually free of gravel, while the
latter has a seattering of gravel throughout (pl. 4, B).  Aside from the
winterfat association as dealt with heve, winterfat also occurs as a
senttered plant in many other associations, notably in the desert
zrasslands of the high plains and deserts of the Southwest.

BOTANTCAL COMBOSIUTION

The plants with which winterfat mixes over arcas of any extent in
Escalante Valley arve shadscale, greasewood, and galleta. Sugebrush
and little rabbithbrush occur in the winterfat areas usually where the

£
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Ficore 5,--A representative 2-m. quadrat in a typieal aren of winterlat, The
loeations of individual living plants are indieaterl hy £ for mature plants and e
for seedlings. A cirele arcund the letter ¥ denotes oo dead plant.  There were
ne annuals here,  (Mapped April 17, 1915; Mlford, Utah.}

soil conditions are more favorable, such as along drainage courses or
hummoceks of lighter soil. Of these two plants, sagebrusi: occurs
most frequently, usually slong the drainage channels. Matcloweed,
globemallow, and ricegrass ave quite frequent. More ravely four-
wing saltbush veeurs along the drainage channels.  Sand dropseed and
threc-awn occur ocensienally as patches and commonly as fringes
slong the drainage channels.

Other plants [ound in tlis association are .dstragalus cibarius
Sheld., Kriogonwm cernuum Nutt., f£. hookeri S, Wats,, and Sphae-
rostigme boothii (Dougl)y Walp,

Trigure 5 shows the distribution ol winterfut in a 2-m. quadrat,

APPEARANCE

The arens of winterfat nre mendowlike {pl. 6, £), very much like
those of the white sage (Kockia vestile). At o distance the meadows
of these two plants are hard to distinguish, for they botlh have o
slightly blue-green color, though wintertat is the whiter of the two.
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At close range wintetfat is seen as a low plant with a shrubby base 2
to 4 inches from the ground, from which rise shoots ordinarily about
4 to 6 inches high (pl. 6, B) but under favorable conditions much
higher. The shoots are o blue-green, but this color is nearly hitdlden by
a soft white wool. This plant is well liked by stock in the winter, so
that by spring it is eaten off very close to the ground. The height of
the winterfat 1s often scarcely 6 inches, with the shrubby base almost
covered by the soil lodged uround it (pl. 4, B). In the hare spaces
between the plants the soil blows away, leaving the plants on small
hummocks,

TRCHUNTCAL BULLETIN 713, 17. H. DEPT. OF

S01L CONDITIONS

The type of iand ocenpied by winteefat, as based on soil testure,
belongs with the greasewood, shadsecale, saltgrass group vather thin
with the sagebrush, galleta, little rabbitbrush group. The texture is
heavier than that of the latter group, as shown by the moisture equiv-
alents in table 8. The seil moisture In the winterlat land is much
more limited than in the sagebrush, galleta, little rabbitbrush land.
In this valley in spring there is availabie water only in the upper 2
feet of soil {table 8). Ln fall there is no available water in any of the
4 feet of soil. The heavy rain of September 2 added nothing to the
soil moisture content {except in sample 36), indicating the more in-
pervious nature ol this type ol soil {see fall moisture content of the
first foot, table 8) than that occupied by galleta. The impervious
nature of the soil is incrensed by the erosion of the topseil between the
bushes, as previeusly mentioned.

Tanly S,—Compartsen of spring and fall sofl vonditions in typical ureas of
winlerfaf, 1915 1
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The salt content of winterfat land is negligible in the upper 2 leet
of soil in spring, averaging 0.04 and 0.08 percent, respectively, but

increases 1n the third and the fourth foot (table 8).
not endure high coneentrations of salt.

Winterfat does

The salt content of the fourth
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and sometimes of the third foot was high, but the roots of this plant,
though extensive, are not deep and may not exterd much below the
first foot (pl. 6, B). Under some conditions the roots may go down
3 feet. The third foot consisted of sandy soil and the fourth foot of
gravel. Winterfat was found growing juxuriantly on soil where the
salt content of the fourth oot reached 1 percent.

Winterfat in this valley indicates a soil of finer texture than that
indieated by any of the asseciations dealt with so far. There is a
good supply of soil moisture only in the upper 2 feet in spring. The
soll is very dry in fall, and the moisture is increased very little by tlie
late summer storms. The upper 2 feet of soil normally have o low
salt content, but the soil bencath may contain smounts up to 1 per-
cent.  Tor this reason winterfat lands may he classed as near the
border dine between saline and nonsaline lands, and this position is
usuelly held in its topographicul relations in this valley.

EFFECTS OF DISTRIBUTING FACTORS (SECONDARY SUCCESS10NS)

In 1915 some badly trampled winterfat areas were nearly covered
with Russian-thistle. This weed was also noted on plowed winterfat
land and around rodent mounds or anthills. Other weeds noted in
the trampled places were tansymusturd, some borages (Lappula sp.
and Greeneocharis circumseisse (H. and A.) Rydb.), Cleome futea and
C. serrulata.

In 1915 in some areas winterfat was being replaced by galleta but
probably more generally by little rabbitbrush. Since 1915 many
tracts where winterfat has been killed out by clearing or trampling
have been covered by Russian-thistle, and where the disturbance has
not continued little rabbitbrush has entered. Marked wind erosion
has taken place in winterfat, as discussed under galleta.

ADAPTATICNE OF WINTERFAT 10 SOIL CONDITIONS

The fibrous roots of winterfut intensively occupy a soil, thouglh
usuelly this means the upper layer of a foot or 0, as the roots do not
penetrate the more saline lower soil. Where the soil was loose and
sandy helow, roots were found at a depth of 3 feet, In long drought
periods the winterfat is in a semidormant condition, but it forms »
Iuxuriant growth under favorable moisture conditions.

FOURWING SALTHUSH COMMUNITY

Although fourwing saltbush ' is scattered over a considerable part
of the lower sections of the valley, the areas where it is unmixed with
other plants (pl. 8, A) are not extensive, and in many of them the
plants are stunted and suffering. Nowhere does it form the areas of
vigorous plants found so {requently on sandy tracts in the southern
deserts (9).

In Escalante Valley fourwing saltbush is not confined to sandy soils.
It is found mostly near the boundary line between saline and non-
suline soils, just above the greasewood or greasewood-shadscale belt
and mixed with or alternating with winterfat. The largest areas were
found in belts around dry salt fluts, in such cases lying just above the
saltsage patches. These were nearly always lands subjeeted to flood-
ing after rains. In little rabbitbrush, galleta, and, more rarely, shad-

0 Also called chamiso, chamiza, amd ebamise,




26  TEGHNICAT, BULLETIN 713, U. 8. DEPL. OF AGRIGULTURE
scale areas it was found on the slopes toward dry creeks or flats. Of
the snnuals, tansymustard is pethaps the one most frequently found
with fourwing seltbush.

In table 9 are given two samples taken in areas of fourwing sals-
bush. In both samples the soil is heavier than sand and more like
the soil of winterlat land. Neither showed alkall in the upper 2 [eet,
though sample 35 showed 0.62 in the third foot. In sumple 35 there
was no moisture, hut in sample 18 there was a slight amount in the
first foot.

TanLh O.—8uil conditions In areas of foureing solthush, 19143
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Fourwing saltbush in Escalante Valley indicates land that may be
somewhat saline in the subsoil but not excessively so. It probably
requires more moisture than winterfat, for in some of the areas where
it 15 mixed with winterfat chamiso is dead or in bad condition while
winterfat is thriving, though this may be a diflerence in the response
to henvy grazing.

Fourwing salthush readily resceds disturbed areas along washes, in
Hooded areas, in sandy areas, and along wallrouds or roads. 1t is
conmunonly the first plant to reseed lands subjected to looding where
a. layer of sediment is deposited. Ol the shrubs in_the valley 1t 1s
equaled perhaps only by little rabbitbrush in ifs quick reseeding ol
denuded lands.

In 1915, teacts formerly occupied by [ourwing saltbush were covered
with galleta and other tracts with little rabbitbrush. However. ns
already stated, fourwing saltbush increased in other places where
disturbance of the original cover had oceurred.

JUNIPER ASSOCIATION
TOPIRAPIUCAL RELATIONS

The juniper association (pt. 1) lies ahove the sngebrusl belt, forming
in places o forest that covers the lower slopes of the higher mountains
and the tops of the Jower mountains. In other places, however,
between the first belt of juniper and the mountains, there are one or
more alternations with sagebrush.  In the latter case there are apt to
be considerable tracts where the juniper occurs only as a seattered
shrublike tree in the sagebrusi. The sagebrush beeomes more and
more dwarled ns the juniper increases in numher.  When the growth of
trees is dense the sagebrush is shut out altogether,
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AQTANICAL COMPOSITION

Juniper where it is not in pure stands is closely associated with sage-
brush. Qther plants frequently found with it are ho p-sage, higr abbit-
brush (Chrysothamnus neuseosus), and Ephedra. Juniper was observed
on dry ridges with shadscale and cactus. QOccasionally the lower edge
of the juniper ares is mixed with galleta. or, where the soil is s:m(hm
with little rabbithrush,

APPFEARANCE

The juniper is u large shrub or small tree.  [n places the stand is
clense enough to form lomqts, a constant shade, but psunlly the growth
is more open. 1ts dark-green follage sets it ‘off from the ‘;-i(’(‘i}ili.‘i}l
even st i greal distance.

SO, VONDEPIONYS

The soil occupied by the Utalt juniper is light, like that of the suge-
brush, but usually elther very gravelly or stony.'  In some place
there seems to be no difference between the | junipet and sagebrush areas
except the steepness of the slepe.  With a soil of coarse texture and
unusunlly good drainage, it is to he expected that the salt content
1s Tow.

Removal of seatiered stands of juniper results in an increased
growth of the sagebrush already present. Where dense stands of
jumiper are removed sagebrush usuully seeds the aren and eventunlly
covers 1f.

PLANT CGOMMUNITIES ON SALINE LAND
SPADSCALE ASSOCLATION
FTOPOGRAPUHICAT. HELATIONS

The shadscale areas (pl. 9) are less continaous than those of sage-
brush. As a rule they lie just below the sagebrush and nbove the
greasewood and pickleweed belts (sce map). However, where the
valley floor is wide, level, and well drained, shudseale mm’ occupy the
lowest land 1 the \ailcv Again, where {Imughr conditions are very
severe In the higher parts of the valley, that is, where the soil s
heavier and penetvation ol water from the rains is frlmtlv reduced, or
where the soil is too well drained by a grave) suhsoﬂ shadsenle may
alternute with sagebrush.  Shadseale is umm]h shaw piy separated from
sagebrush; there are no Inrge traets where the two are mixed. But
shadsenle mises readily with greasewocod, und there are large tracts
where the two plints grow t ovcthm and both do well. This mixture
of the $wo plants is discussed under Greasewood-Shadseale Varintion.
Shadseale may also be sharply separated from little rabbithrush and

gallets.
HOTANICAL COMIOSTPION

Large tracts covered with shadscale (pl. 9) contain practically no
other woody species.  Within the arens where soil conditions arve
favorable, especially nlong drainage ecurses, sagebrush or greasewood
is found. Near the horders there occur seattered 1}lsmt=; ol gnlleta,
little rabbithrush, and winterfut. Of the grasses, big s,quuwltml
(Sutanion gubaium J. G. Bmith) wus seen most [:{‘qm'nth The two

1 That juniper is nob conBued ta light snilg 5 shown in other parts of {he Greal Baosin, whoere i grows on
shale hills, evpecially slong the driisags conrses.
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snnuels found most frequently are tansymustard and a large-flowered
blistercress (Cheirinia aspera (Nutt.} Rydb.). Other plants noted
shadscale arens are globemallow and Planfago purshii Roem. and
Schult.

The distribution and number of individuals of shadseale in n 10-m.
quadrat are shown in figure 6.
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FicuRe 6.—A represenlative 10-m. quadrat in & typieal aren of shadseale, Indi-
vidial living piants of shadsesle are represented by A for muture plants and «
for seedlings. A eirele around the letler o denotes 8 dead planf.  Annuals were
represented by one individusl of a targe-fluwered blistereress (Cheirinia aspera;.
(Mapped where sample 20 ({zble 10) was taken, April 16, 1915; Milford, iah.)

AI'PEABANCE

The shadscale tracts appear as o uniform stand of low, bushy
shrubs ranging in height from 4 to 6 inches where the growth is
dwarfed (pl. 9, B} to about 2 feet where the growth is good (pl. 9, 4).
In spring these areas are straw-colored, owing io the dead leaves of
the preceding season and to the color of the numerous thorns. This,
together with the large amount of deadwood on the individual plants
and the lack of more brightly colored esssociated specics, gives the
shadscale nreas an extremely monotonous appearance. Later in the
year, when the season’s growth has been made, the traets appear a
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light gray, contrasting with the greener sagebrush. In fall, where
the plents are healthy and a good growth has been made, the arens
are bright with color ranging from yellow to brown and red purple.

SOIL CONIMTIONS

A comparison of the spring and fall soil conditions in typical arens
of shadscale is given in table 10. There is usually an admixture of
gravel or conrse sand in the first foot of soil and below this a heavier
soll. In 7 out of the 10 borings there was hardpan at 18 to 30 inches
helow the surface; in 1. n coarse gravel at 24 inches; in 2, a hard layer
of heavy clay or shale at 24 inches. In shadscale nreas that alternate
with sagebrush there is more gravel in the soil (samples 1, 20, and 29,
table 10), while in these bordering greaseweod the soil is guite henvy
(samples 11 and 26). Lands covered by shadscale mixed with
greasewood show consistently a rather heavy soil. (See table 12, p. 34.)

TaBLE 10.—Comparison of spring and fall soil conditions in typical arcus of shad-
seale, 10151
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LA dat are stated in percentages of the dry weight of the soil.
1 Hardpan ot 1 font U jnehes.  Chemiesl anglyses are shawn o table 1.

In spring thers is o good supply of available water in the first and
second feet of soil, but in the fourth foot it is lncking, Whether or
not 1t is present in the third foot depends on the depth at which hard-
pan ¥ occurs. Where there is o layer of coarse gravel in the third

12 The effect of tiie hordpan is dependend on its eharaeter ang the minount of moisture thal petelrates tha
50il ahove it In shadseale areas this mar be eonplieated by an iniugtious salt confent of the hardpan
(nnalysis symplo 1, fable 1).  The roots nf the shudsenlo were matted above ihe hardipsn and did not
penetrate il In thesandy sollsolsamplo4 (bable 7) in little rabbitbrush and sumple s (table 4) in medium-
sized ]spgehrush, the hardpon was dry and hard in fll bul in spring it was wetled agd ensily bored for
sampling.



http:1.0.1,.02
http:4.1',-2.11
http:10.02,0.0510.15

30  PRCHNICAL BULLETIN 713, U. S0 DEPT. OF AGRICULTURE
and the fourth foot, rather than a hardpan, there is u slight nmoeunt
of available water. " In fall there is no available water in the seeond,
the third, or the fourth oot of soil,  Moisture is found in the first foot.
in the [all oniy after heavy rains and where the surface soil is not too
heavy. The depth of penctration is shown in table 10 by samples
tnken shout a weelk after the heavy main (1. 02 inches) of September
2. This penetration was far from unilori, and with the exception of
sample 26 {table 10) the penetration was very slicht, appronching only
in this ene instance the amount shown in the fist foof in the galleta
arens (September samples, table 6). Shadseale can endure more
severe drought conditions than either sngebrush or greasewound, ns
shown by the soil-moisture determinations.  This is supported by the
vecurrenee within the shadscale areas ol sagebrush or greasewood
wherever soil-moisture conditions are more favorable, especially along
the shalliw drainage courses.

The salt content of the soil in the shadsenle areas is shown in table
10, In typieal areas of a good growth of shadseale the first Toot and
usually the second foot have low salt content.  Tn the third and the
fourth foot the salt conlent may be high, ocensionally as much ns 21,
percent of salt.  Exceptions to this arc the soils with an admixture of
aravel.  Where the salt content is not high in the third pnd the lourth
foot there is usunlly o hardpan or a coarse gravel at about 18 to 24
inches.  The hardpan itsell may have o salt coutent unfavorable for
the growth of roots.  Shadseale roots did not penetrate but were mat-
ted above the hardpan, » chemical analysis of which is given in sam-
ple 1 (table 1). T the salt eontent is high in the first oot the shad-
seale plants arc sickly, there is much deadwood, and the stand is thin.

Shadseale indieates land that has o high salt content, hardpan or a
coarse gravel at 18 to 24 inches below the surface. 1 hardpan oceurs,
the upper 18 {o 24 inches of the soil is lighter, with more or less grav-
ol, and if the salt content is high below 18 to 24 inches the upper soil
is of o fine texture. Wherever the hardpan is nearer the surlace, af
180 to 12 inches, or where there is » high salt content in the first foot,
the shadseale plants are siekly, with mueh deadwood, and the stand is

thin.
ADAIMTATION QF SITADSECALE 1 RO COXDITIONS

Shadsenle is bettor ndapted than sagebrush to grow in an extremely
dry and shallow soil.  Two feet of soil free of hardpan or excessive
snlk content is sullielent for a normal growth of shadscale, Tt esan en-
dure a hizher salt content thau sagebrush, bub it is not adapted to
grow well on the excessively saline dry flafs or on the wet fints.
Neither is it well adapted to grow on extremely light soils. It is
noticenbly absent from sand hills where sagebrush, juniper, grease-
woaod, rabbitbrush, and Jourwing saltbush are frequently found.

EFFENS OF DISTURBING PACTOHS (SECONDATY STOCESSINONS)

Olyvious distarbances of the vegetation were not olten noted in the
shadseale nrens.  Of Iands plowed and later ebundoned, some showed
a direct reseeding of shadseale and others a cover ol Ameranthus
Witoides. Little rabbitbrush may suceeed shadseale where plants of
the latter have been killed out, bt this was noted less frequently than
in the sagebrush, galleta, and winterfat fypes.
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A, A pure sland of grensewond, almiost defolinted. The eracked, silty nalure of
Lhe saline surfaee suil is shown in {he open space belwepn the Tshes.  (Kerr,
Clah, Awrust 28, 1903 5 Shodseade and pressevwond, both small, The
shadseale is 6§ Lo 12 inchios higly the greasewood, 6 Lo 18 doehey high,  Thiy
wived type of vegelation is extensive pear The botiew of e valley,  {(Modena,
Uitah, Angust 27, 1913,
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GREASEWGOD ASSOCIATION

TOPOGRAPHICAL RELATIONS

The greasewood association (pl. 10, A) occupies the lower, heavier,
more saline soils in the middle of the valley where the soil-moisture
supply is increased by a high water table (see map). With reference
to the other sssociations, this area lies below the shadscale belt (pl. 9,
A) and slightly above the saltgrass and pickleweed. Between the
areas of shadscale and those of grensewood there are wide tracts of
greasewood mixed with shadscale (pl. 10, B), usually of greater extent
than the areas where greasewood forms pure stands.

Greasewood also occurs on sand hills. But here it is not the domi-
nating plant, being mixed with sagebrush, rabbitbrush, and fourwing
saltbrush. There are areas of low, wind-blown hummocks (pl. 15, B)
on the lower lands where greasewood predominates (in fact is often
the only plant}, but here the greasewood grows on & heavy clay flat
and the wind piles the soil around the bushes. It is often found along
drainage courses on the more arid lands, such as those occupied by the
shadscale association.

BOTANICAL COMPOSITION

Typical sreas of greasewood contain few other shrubs. Iz the
lower and wetter areas of greasewood, big rabbitbrush and saltgrass
are very common. More rarely grezsewood is associated with white
sage, little rabbitbrush, and even sagebrush. In the wetter portions,
where greasewood is rather poor, there is often a growth of seepweed
between the shrubs.

Figure 7 shows the distribution and number of greasewood plants
in 8 10-m. quadrat. There were no annuals, since this ares, like the
others, ias been excessively grazed. However, both the number of
individuals and the number of species of the annuals are much less in
greasewood, even under lightly grazed conditions, than in the associa-
tions for d on a lighter soil. The globemallow is frequent and of the
annuals to*ed, blistercress and tansymustard were the most common.
Also noted in this association were Thelypodium sagitiatum (Nuts.)
Endl. and Atriplex expanse 5, Wats.

APTEARANCE

When in full leaf, the succulent leaves of the greasewood give it
something of the luxuriant appearance of pickleweed (pl. 11, A and B,
m foreground and at left). Greasewood is readily distinguished from
pickleweed by its color and larger woody growth. Tt is easily distin-
guished from the gray-colored shadscale aress by its light yellow-
green color, except when the greasewood is leafless, then the light-
colored bark of the previous season’s growth and the grax thorns give
greasewood u light-gray color. Where greasewood areas are near to
sagebrush, the lighter yellow green sets off the former from the blue-
green of the latter. In pure stands of greasewood (pl. 10, A) the
planés are widely spaced, even more so than sagebrush, with large
open spaces of bare soil. Where greasewood is mixed with shadscale
(pl. 10, B) these open spaces are occupied by the shadscale plants,
resulting, at least for desert plants, in a dense stand.
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Inguae 7.—A 10-m. quadrat taken in a represeatative area of greasewood,

showing individual plants of gressewood by the letter § and the only other

woody species present, rabbithrush {Chrysofhamnus newberryi Rydh.), by ihe
letter . 1Mo annuals were present. {(Mapped April 17, 1915; Milford, Utsh.)

SOIL CONDITIONS

Greasewood grows under s wide range ol soil-moisture conditions
{table 11). Stands of uniform growth are found on flat, level tracts
of heavy soil, where the roots are within reach of soil moisture aug-
mented by the water table, or in slight depressions, where an accu-
mulation of foodwater increnses the soll moisture. Where the
influence of the water table reaches the surface and this cendition
exists throughout the growing season, greasewood gives way to salt-
grass and other plants that cover wet saline lands. On the deep
alluvial soils the water table may lie at a great depth and still be
reached by the roots of the greasewood. White (12) states that the
largest areas oceur where the depth to the water table is less than 15
feet, though the upper lmit of the plant ranges from the 25-foot to
the 40-foat depth to water. Near Moab, Utali, along a creek where
the water had cut away the bank, exposing the roots, a greasewood
6 feet tall had roots down 18 feet, o taproot 3 inches in diemeter
down 6 {ees, and abundant feeding roots, some 10 feet long, at a depth
of 10 to 12 feet. Meinzer (§) reports roots down 20 feet and one 57
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feet below the surface. The ability of the greasewood to feed at
great depths must be taken into account in a consideration of soil-
moisture conditions. White (12), in a series of graphs, shows the
effect of o greasewood cover on the Auctuations of the water table.

TasLE 11.—8Soil conditions in greasewood areas, 1913 and 19151
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Greasewood is not an infallible indicator of a high salt content (3).
Salt contents of the samples in table 11 differ greatly. The first
foot ranges from 0.03 to 0.41 percent, the second from 0.03 to 0.G4
percent, and the third from 0.05 to 1.08 percent. Greasewood grows
to o good size on sand hills (3) and also mixes with sagebrush on heavy
nonsaline soils (table 5). Alkali is not necessary for its srowth. It
is indifferent to alkali, and if soil-moisture conditions are favorable
1t can grow in very salme soils. Howaever, a uniform cover of grease-
wocd s usually found either where floodwaters collect or where the
water table is within reach of the roots, conditions that also favor g
concentration of salts, and for that reason such a growth is generally
closely connected with a high salt content.

While scattered plants of greasewood grow on & wide range of soils,
an even growth of greasewood is guite regularly connected with a
rather heavy soil where at least in spring there is moisture within 4
feet of the surface. In fall the moisture may be lower, yet within
reach of the deeply penetrating root system. Where there is a uni-
form growth the salt content is apt to be high, though there is great

variation.
GREASEWOOD-SHADSCALE VARIATION

TOPQOGRAPHICAL RELATIONS

The greasewood-shadscale variation from the greasewood and the
shadscale associations is o mixture of the two plants (pl. 10, B) on
lands where physieal conditions are intermediate between those indi-
cated by each of the two associations. The mixture of the two usually
occurs where the two associations meet unless there is an abrupt
change in the level from one to the other. Greasewood-shadseale
covers a much larger area than that occupied by grensewood alone,
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BOTANICAL COMPOSITION

The two dominating plants, often the only woody species present, are
greasewood and shadscale. Other shrubs found with the two demi-
nants are bie rabbitbrush (Chrysothemnus eonsimills and €. newberryi)
and less often hop-sage and the white-flowered rabbithrush. At
the lower edge of the greasewood-shadsexnle area seattered plants of
saltgrass and seepweed are conunon. At the upper edge are found
winterfat, while sage, and saltsage. Among the greasewood and
shadscale bushes. globemaliow and the two annuals blistereress and
tansymustard are common. The two annuals may form guod-sized
patches. Other plants found are big squirveltail (Sitanion jubalum?,
Thelypodiwm sagittatum {Nutt,) Endl., and Chamaesyee glyptospering

{Engebn.) Small,
APPEARANCE

At a distance this mixed cover looks like a shin, pure stand of grease-
wood. At close range the spaces hetween the greasewood are seen
to be covered with the ashy-colored shadseale, more important in
point of numbers than the greasewoad (pl. 10. ). Usually the total
space covered by shadscale is also greater.  The two plants together
form the densest stand of desevt shrubs found in this valley.

SHL CONDITIONS

It is to he expected that a desert soll supporting & plant growth
as dense as this (greasewood with shadseale) nmst receive a water
supply i addition to that resulting [rom precipitation divectly. In
table 12, where o comparisen 1= made of spring and il conditions,
all of the samples show an abundanee of soil mwisture in afl of the 4
feet of soil in spring. and even in the fall show a good supply in all
but the first foot, The increase in soil moisture with depth indieates
the presence of o high water table.

Taurk 12--Comparison of spring and fall seil conditions in {ypical areas
af greascenod and shadseale, 115!
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The salt content of the soils covered by this type of vegetation
viries greatlv. The samples collected in widely separated places in
the velley showed on & gravel ridge 0,02 percent in the first and the
second foot and 0.15 and 0.26 in the third and fourth, respectively, and
in the large areas in the center of the valley a uniformiy high salt con-
tent from the second foot down to the fourth and less than 0.5 percent
in the first foot. At the latter neither of the plants was doing well; the
greasewood was vellowish with very little ovowth, the shadsecale
seraggly with much deadwood, and in this growth theve were scat-
tered plants of seepweed.  While the total salt coutent is high (samples
13 and 27), chemical analyses of samples 6 and 7 (table 17 indicate the
preponderance of less harmful ¥ salts than those of sample 1 (table 1):
the hardpan found at 1 foot 9 inches (sample 39, tuble 100, The latter
was taken at a place where shadseale plants were also in very poor
conelition but on drv land and where the total salt content was low.

Greasewood-shadseale indieates a heavy soil with a high salt con-
tent, at least in the third and the fourth foot. and a high water table
that influences the moisture of at least the thivd and the Tourth foat
always in the spring and often in the fall.  In the large arens, near
the center of the valley, even the second foot hins available water the
year around, and here the second font also hag o high salt content,
The first foot has zn appreciable winount of salts. but where this is
ligh neither of the plants does well.

ARAITATION OF GREASEWOQOD=SIHADSCALE TO =S00L COXDUTIONA

Beeanse of a better supply of moisture, shadseale makes a hetler
growth in the situations where it is associated with greasewood than
where it grows alone in pure stands anel where the sole soil-moistiure
supply comes divectly from precipitation. The erowth is poor, how-
ever, whore the salt content of the livst loot is hugh,  Greasewood, os
stated previously, grows where its roots are within reach of moisture
inereased by the water table, though the hest development of the
individual plant is found on sand hills {33, where the upper soil is well
drained. It is likely that a water table high enough to henefit shad-
seale is too high for the best growth of greasewood.  So that, though
the two grow together, shadseale sulTers if the salt content hecomes
too high in the surince foof, whereas greasewood suilers if the upper
few feet are too wet and neither can grow where the surlace loot is
constantly wet,

EFFE OF DATURBING FACTORS

When the shrab coser of greasewoud, or greasewood and stusdsenle,
has heen damaged or removed, the most common growth that follows
is secepweed.  This plant naturally oecurs in the spaces hetween the
shrubs in the meisier portions of grensewoad or greasewood-shadseale.
It seeds well and covers bare areas quickly. 10 is seen in fenced pas-
tures where the shrubs have been killed out by trampling and along
the roads where the shrubs have heen removed.  Blisterevess and
tnnsymustard are common where the upper soil is dryv, and the two
frequently form good-gized patehes, especially where the shrubs have
been damaged but still maintain some growth,

13 Zee afso dispession of salinivy in Toogele Valloy, Utah i2p,
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On land that has been plowed and abandoned, Russian-thistle
forms the cover. In 1925 there were some good-sized tracts of Rus-
sian-thistle on such abandoned lands, though the total wns small as
compared to that on lands formetly covered by sngebrush and some of
the other types. Globemallow is usually present and may be an
important plant but occurs as scattered individuals. This plant is
also present in the fenced pastures, though o dense stand was seen
only 1n one of them.

SALTSAGE COMMU.. TY

Saltsage, with which mat saltbush (Afriplex corrugafa) is aften
associated {pl. 7, B), oceurs in southwestern Utah ever only small
areas as compared to the sagebrush, shadscale, or grensewood areas.
It s a low shrub, about 6 inches high, forming mats sometimes several
feet in diameter, often situated on a low hummock (pl. §, B) on an
otherwise barren, dry flat. The plants are grayish and when vigorous
appear ot & distance much like a low growth of shadseale.

In pure stands there are often wide barren spaces betaveen the mats,
Sometimes annuals such as Eriogonum inflatum Torr. and Russion-
thistle occupy these spaces, the latter often confinad to the cracks in
the hard, dry soil. It mixes to some extent with winterfat (pl. 7, B),
ricegrass, shadscale, and chamise, or with greasewood, with which,
lilke shadscale, it is sometimes associated.

The barren salt flats nre shallow depressions wheve drainage water
aceumulates and stands until evaporated or taken up by the seil,
After rains shallow ponds form, but later these dry up and the soil
becomes hard and eracked. The centers are flat and smooth, but the
edges are covered with low hummecks, formed by accumulations of
wind-blown particles.

Saltsage is one of the first of the desert shrubs to oceupy the dry,
barren, saline flats, just as red samphire and pickieweed are the fivst
plants to occupy the wet, saline flats. Two annuals, salthush {A#ri-
plex sp.) and Russian-thistle, are sometimes seen extending out into
the dry flat. Though outside of Escalante Valley saltsage also lives
on dry shale hills and gravelly ridges, it is found in pure stands usually
on the tops of low hummocks on otherwise bure, smooth [lats, where
if the water table were high enough to moisten the top lavers of soil,
one would expect pickleweed or saltgrass, On the maore porous soils
saltsage was found to root to o depth of 3 feet, but on the bare saline
flats its root system is extremely shallow, often only o little below the
hummock on which it lives. In this case, though the subsoil i1s highly
saline, the superficial layers have a low salt content. In table 13 are
shown data from two samples taken in a growth of saltsage. Sample
25 represents & more porous type of soil that shows o low salt content
and ig dryin all 3 feet, Here the growthwas thin, small, and senttered,
though the voots grew to n depth of 3 feet. Sample 28 represents the
hare flat type of Lieavy soil, where the plants grew on low hummosks.
Hflaire, though the snil below the first 6 inches was moist, 1t was lughly
saline.

Saltsage in pure stands indicates a soil the surface foot of which is
extremely dry, ot least part of the yenr, while the subsoil is saline.




»
TYPES OF VEGRTATION IN ESCALANTE VALLEY, UTAH 37

TapLe 13.—Soil conditions in areus of sallsage, 1913 1
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SALTGRASS ASSQCIATION
TOPOGRAPHICAL RELATIONS

Baltgrass forms meadows in the lowest purts of the valeys between
the greasewood-shadscale belt and the pickleweed areas. It dees
not push out into the salt-incrusted flats so far as the pickleweed does.
The meadows are on flat, level tracts where, at least in spring, the
water table js near the surface.

BOTANICAL COMPMOSITION

The meadows of pure stands of saltgrass are not very extensive.
They are hordered Ly aress of saltgrass mixed with seepweed, big
ribbitbrush (Chrysothamnus consimalis), and a medium-sized rabbit
brush (C. newberryi), white-flowered rabbitbrush (pl. 12, 4), alkali
saeaton (pl. 15,4), and other grasses, Often saltgrass grows in the
interspaces between shrubs of big rabbitbrusl:, greasewood {(pl. 12, ),
or pickleweed (pl. 13, 4). Less frequently there are scattered plants
of shadscale, and very rarely scastered plants of dwarfed, sickly sage-
brush, with this grass. Bordering the meadow, but ususlly extending
farther out into the salt tlats, are patches of red samphire or Utah
samphire (Salicornia utahensis Tidestrom). Other plants noted in
this association are Aplopappus lanceolatus (Hook.) Torr. and Gray,
Sparting gracilis Trin., Thefypod'ium sagittatum (Nutt.) Endl., Juncus
balticus Willd., and Phragmaites communis Trin.

APPEARANCE

At a distance the saltgrass areas appear as light-green meadows in
spring, but by September, owing to the euring of the grass, they re-
semble & stubblefield in color.

Where saligrass meadows are not pastured the grass forms a dense
stand knee high. Since the meadows offer good natural pasturage
they are usually cropped close to the ground, forming an even sod.

SQIL CONDITIONS

The soil-moisture supply in the saltgrass mendows comes from
{loodwaters following rains and from u high water table. Thereis an
abundant supply the year around. Scattered plants of saltgrass are
found on soils where the water supply, at least in fall, is scant. In
such places the saltgrass forms a meager growth, not a sod.
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The salt content of the saltgrass lands is high. Of the types of
vegetation studied, only pickleweed and sometimes greasewcod-shad-
scale occupy lands that have as high o salt content. Solls having
more than 2.5 percent of salts were found (sample 84, table 14).
Nevertheless, o Ligh salt content is not necessary for a geod growth
of saltgrass, and where the soil is subject to Hooding by [resh water
the salt content may be quite low. & chemical analysis of scils in
saltgrass areas is shown in table 1, samples 3, 4, and 8.

Tasne 14.—Seil conditions in areas of sultgrass)
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A uniform growth of saltgrass, & sod, indicates o heavy type of soil,
a high salt content, and 2 good supply of soil moisture throughout the
vear. Saltgrass may grow on soil that is wetted by fresh water and is
nonsaline. Fowever, since such conditions are not often found in the
seminrid regions, saltgrass areas on this kind of land are few and not
very extensive. Where the soil becomes drier the saltgrass does not
form n sod, but the growth is seattored and the plants are not very
vigorous.

ADADPTATIONS OF SALTGRASS TO SOTH CONDLUVIONS

Saltgrass, like pickleweed, is adapted to grow on u seil saturated, at
lenst in spring, to the surface. Unlike pickleweed, it grows equally well
in o web nonsaline soit and a wet saline soil.  Its root system is shallow
in the waterlogged soils but may reach a depth of many feet where the
water {abie is low.

EWFRECTS OF DISTURHING FACYTORS

Saltgrass is not easily injured by heavy grazing but forms a close-
cropped sod. Where the sod is broken by trampling or in the com-
paratively rare instances of plowing, saitgrass readily resceds itself
directly.  An intervening weedy growth is usually lacking because of
the saline soil. Where seepweed is preseat it may temporarily cover
the broken ground.

PICHLEWEED ASSOCIATION
POPOUHAPHICAL HELATIONS

Pickloweed areas do not occur outside of the flat, poorty drained
lands in the bottom of the valley, where they are closely associated with
saltgrass and greasewood. Piekieweed and saitgrass patches alter-
nate so frequently or the bwo nre so mixed {pl. 13, 4} that no attempt




P'vpres o Vegelatian m Estalante Valley, Utaly

e Wi Meaered e attar <8
P IR
Ereir oo
it “ stalver g
el Vorce V1 ML RO L i Septeinle © 2% TUly

O O T R T BT FTT I S o P S T AT T o
Muiterrdio Foag Ygmear 2w, U013 L U NTUF TR TYNY:
Froe rodnderaet ot :
watder dabde qd e e

T EPTT
wetivtalog L Legraf e T

HET LT I P
LE{ R Ir .

Al e e g



http:t.!!:l/.dl

Types af Yegetation in Escalente Valiey, Utah PLATE 13

A, Sutlgeass and pickleweed an stroppgly saline laod, pear the bottom ol the valley,
In the foregronmd o spapse grawth of saligrss covers the edge of o flad Hoodid
after erins, $hand, b, Angast 28, 149103, B Gepeead view in the bottom of
{he valley after i heavy wain (102 juehes, Red smanphire, in the foregronad,
extends to 1he shallow water.  The cattle are prazing vn sabtgonss . "The
Large darker bushes in the Furegrrountd and &t the border of the saltpgrass and
red samphire are clmps of piekleweed, OMiford, Ctaly, Septomber §, 12150
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fras been made to separate them in the map. With respect to the
greasewood belt, the pickleweed arens are found on lower land, where
the water table is higher and where in the spring of the year the seil
is upt to be boggy. Pickleweed areas extend beyond the sultgrass into
the salt flats, often covering small hunmocks that are surrounded by
level stretches covered with a snow-white layer of salt, In plate 13, B,
& narrow fringe of pickleweed lies between o saltgrass area and
narrow strip of red samphire.  Just as the annual saltbush or saltsage
is found furthest out in the barren dry salt flats, so red samphire
extends into the wet salt flats.

BOTANICAL OOMPOSEPION

While there are pure stands of pickleweed in Escalante Valley, they
are not large.  These pure stands merge gradually with greasewood, or
wore often with saltgrnss. Red samphire, Utah samphire (Salicornic
utahensis), and seepweed are olten nssocinted with pickleweed. The
high salt content of the surface soil here bars the growth of annuals
other than red samplire.

Other plants noted in this association are Junews bulticus, Sparting
gracilis, Sporebolus airoides, Phragmites communis, and Chrysothamnus
newberryt.

APREABANDOE

Pickleweed has a dark-green luxuriant color. No other plant, with
the possible exception of greasewood, forms such a striking contrast to
the rest of the desert plants, In summer its dark-green color distin-
guishes ot o great distance these areas from the surrounding expanse
of gra¥. The plants are from 1 to 2 feet high, with sueculent, jointed
steins and a shrubby base. In the summer in the typical areas the
plants are a dark green; in the fall they are yellowish to bright red; but
in winter and early spring, before the new growth is out, the plants
have the brown color of dead or dormant plant growth. Several
plants may be found grouped together on slight rises above a fiat that
18 white with salt.

SOUL CONDITIONS

The texture of the soil in pickleweed land is heavy. There is an
abundant supply of moisture to a depth of 4 feet the veur round. Tn
spring the soil may be quite boggy. Where pickleweed occasioually
oeeurs along dry creeks or drainage courses and the first foot or the
first 2 feet become dry luler in Lhe season, the plants are seattered and
of & very poor, scraggy growtl.

The salt content of the upper 3 feei of soil in the pickleweed wreas
15 oxcessive, oflen as high as 2.5 percent and usually over 1 percent
(table 13). Irequently there is & uniform white incrustation of salt,
resembling & covering of snow, thal completely covers the barren
spaces between the plants.  Piekleweed more than any of the other
types of vegetation can develep a normal, uniform growth in the
presence of o high salt content.

Pickleweed indientes a heavy type of soil, & high-water table, with
the upper 4 [eet wet in spring, moist even in fall, and 2 higher salt
content than any other Lype of vegetalion in this region.
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TasLm 15.—Soil conditions in fypical areas of pickleweed *
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ADAFTIONS OF PICELEWEED 70 S0OIL CONDITIONS

Pickleweed is one of the few planis that actually thrive in the
presence of a high salt content, high even in the surface foot of soil.
This plant is also adapted, as few of the desert plants are, to grow on
e soil that, at least in spring, is saturated to the surface.

EFFECTS COF DISTURBING FACTGRS

Owing to the high salt content snd the wet soil, pickleweed land is
not plowed i, - scalante Valley. Where it is plowed in other places
the conditions are changed by drainage and irrigation. Because there
are few or no forage plants, there is no overgrazing. Where pickle-
weed is destroyed along roadsides it seems to reseed slowly and may
be preceded by a growth of seepweed.

RED SAMPHIRE COMMUNITY

Bed samphire (Selicornia rubra), n small, shallow-rooted annual,
which appears in hues from green f{c deep red, occurs at the edges of
salt flats, especially where drainage water collects afier heavy rains
(pl. 18, B). It may occur throughout the greasewood, seltgrass, or
pickleweed communities. It often covers the low fiat spaces belween
the slight mounds topped by pickleweed. The salt content of the
soil is usually in excess of 2 percent.

MIXED VEGETATION ON HUMMOCKS AND SAND DUNES

In the lower parts of the valley (pls. 14 and 15), especially south
and west of Lund, there are stretches of sandy aress that take the
form of low ridges or of scattered, low hummocks topped by big rab-
bitbrush,” alkali sacuton, gressewood, Fendler and red three-awn,
or by Agropyron inerme (Scribn. aud Smyth) Rydb. and Russian-
thistle. Often sll of these occur, but the dominant plants are deter-
mined largely by the height, age, and location of the sand hummocks.
Sometimes the latter are superimposed on a level, clay, salt flat; the
upper or hummoek part of the soil, 1 to 4 feet high, is sandy and non-
saline, while the lower portion is ¢lay aud strongly saline. Here
greasewood or alkali sncaton mey be dominant, while big rabbitbrush
and red three-wn are also present. More often, where greasewcod

!¢ Big rabbitbrizsh includes severa elosely related species, which Hall and C'lements (2) list as suhspecies
under Chrysothamnus navseosys. They dre C, newreosns (Poll) Brition, G speciogns Wit C. tarbmatux
{Jopes) Rydb., and €. consimlilis Circone.  All of these were fohind in the mixed vegelajion ¢f the sand
dunes spd hummaocks.  C, nueseosns was uiso cotnmon in Sagehrugh, sagebrush-juniper. antd one grass area.
Chrysothemnuy newberryi Rydh., a smaller spectes not closely related lo ¢ wonreosus and listed by Hail
and Clements a3 & variatfon of C. prrryi alfeanatus, ailso vcellsred on these sandy {racts, ns did the fittie
rabbitbrush {C. greenedl. Hewever, O newberryi wis ntost commonly found in the vegetation types on
salipe lands, and so were the b!{: rabbitbrush (C, consimiils) and the white-flowered rabbithrush (. athi-
dun), the Iatter on excessively saline soll near pickleweed,




Types ol Vegetation in Earalawte Valley, Ultaky PLATE 1.

Nk

A dlintiee of sabl-talerant spweieos, sael we often oceewr near e bottom of the
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Types of Vegetation in Escalente Valley, Utah PLATE 15
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LT Emrearies

A, Hummoeks of alkali sacaton on heasvy alkali land, showing the south side
The heaviest growth is on the west side. (Lund, Utah, August 28, 1913.) B,
Greasewood forming hummocks, These are somewhat higher than the alkali
speaton hummoeks., The wind-blown soil is caught in the Dbushes so that
frequently anly the outer 3 or 4 inches of the branches stick out of the mound.
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Abandoned fields. The big rabbitbrush (Chrysofhamnus speciosus} in the fore-
ground shows & root spread of 8 feet, exposed. 'The soil has been blown BWaY
from this plant. Russian-thistle and other short-lived plants have established
themselves on the wind-blown area in the background. (Three miles northeast
of Lund, Utah, September 24, 1925.)
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{pl. 15, B} dominates, it is growing on & clay flal over which fine seil
particles are blowing and filling in aronnd the plants. These mounds
are not of sand but of clay, which, after being wetted and dried,
cracks and fissures as does the clay on the llat.  The ouler portious
of this area, grading into the salt flat, may be dominated by shad-
scale, the vegetation of the flat. If sandy hummocks cccur in the
hugher part of the valley, sagebrush or big rubbithrush may predom-
inate.  Sagebrush oecupies the older parts of dunes or the older dunes,
atd big rabbitbrusly the wewer.

Except where the dunes are shifting rapidly, the vegetation is nade
up largely of plants from the adjoining vegetation arens. Thus,
much of the hummock aren bordering greasewood Is dominated hy
greasewood amnd that pertion bordering sagebrush by sagebrush. 1o
very recently disturbed arens, where the wil is moving rapidly to form
dunes, the vegetation is badiy mixed, usually with an abundant
growth of big rabbitbrush (pi. 14).

In addition to those noted above, the following plants are frequent-
ly found on the sandy or hummocky tracts: Fourwing saltbush,
little rabbitbrush, giant wild-rye, ricegrass, blistereress, and globe-
mallow. Other species noted are Lygodesmia grandifiore {Nutt.) T.
and G, Lepidium campestre (LY R. Br., Anogre sp., Abronia fragrans
Nutt., and Sphaerostigma sp.

When the hummocks are high or loealed in the upper part of the
valley, the upper 4 feet ure sandy and nonsaline.  Where they occur
superimposed on a salt flat and are sandy, the upper part is nonsaline
while the lower clay portions are saline, 0.88 percent in the third foot.
Water from sumumer rains is readily absorbed by the loose soil,  Three
of the four samples showed moisture in Inte summer or fall in the
first Foot, and one showed moisture in all 4 feet.

Where light soil has been [armed aud then abandoned, the unpro-
teeted soil 1s blown about by the wind and low dunes are Jormed (pls.
14, B, and 16). Big rabbitbrush and little rabbitbrush are ususally
the first shrubs to appear on the newly formed dunes. Russian-
thistle forms an irregular cover on the less disturbed slopes of the
dunes. Sagebrush appears on the older dunes. Hummocks and low
dunes are formed in the heavy soil types, as discussed ahove, and
wherever o bare soil Is subjeeted to the force of the wind.

CORRELATIONS BETWEEN PLANT COMMUNITIES AND SOIL CONDI-
TIONS AS INDICATING CROP POTENTIALITY

The most reliable indicators of soil conditions (tubles 16 and 17)
are the stable plant communities that have occupled the soil over a
long period of time and Lave nearly reached equilibrium with soil and
climate. The mixed growth of & varicty of species that ordinarily
are not associated with one another indicates disturbed soil conditions
that may include 2 wide range of soil types from low dunes of sand
to hummocks of heavy soil. The mixed vegetation listed under mi-
nor communities is of this type. The temporary communities of
annuals such as Russian-thistle indicute damaged or destroyed origi-
nel plant covers with or without a pronounced disturbance of the soil.
Russian-thistle may cover pasture land where enclosed stock has
killed out the shrubs by trampling, or it may cover land that has
been plowed and then abandoned, und either of the foregoing may
talke place on the heavy soil of greasewood land as well as on the
lighter soil of little rabbitbrush or sagebrush land.
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b 11) b S U S - . j DD SV S NSRS SRR BUUTIN L0214 Ll .02 :3‘
AVEIAED . ot wmeiemmamaie e iammian 1.5, 1280 13.5] 1301 63 70| 1] T1|+L5 L0661 .09 o
Winterfat (Eurotia ln ua(a) i ! e ! 2

Spring 1015...... weeiebemnemoaece] 224 2331 22,81 10.0 0 151 1261 124 10.3 ) 1.2 S0 .35 .16

Fall 1015, 109} 2181 211 19.5 10.§ 1.9 11,53 0.6 =15 L 020 .15 B
19130 SRS ORDRI USROS SN R e e s PR, HO T I 00 2
AVOrage..ooceeiiisecieiioan ] 2006 226 2200 10.3) 112 123 12.0] 10.51 —,2 61 .20 =
Shadsecale ( Atriplex confertifoliay: . j E
Spring 1915 16.5 ¢ 209} 21,91 214 0.0 11.3 1.9 10.6 L7 22, .50 .21 ]
11 20,9} 20.9 1 18.8 9,21 11.4 i1, 4 0.2 ~.7 170 .46 .19 -
AVErREC e oo am e 167 D 20,9 1 201 20,1 | ©



http:10.5110.81
http:0.3:+].21+2.1!-2.7:-3.11

" ‘Greasswood-shadscale - (Sarcobatus  and
Atripler confertifolin):
Spring 101

1913

Average

Gréasewood (Sarcobatus vermiculatus):
Spring 1915,

Snltgmss (Distichlis. spicatu);
pHNg 1015, ... ..., o em—— .
Fall 1916 . 35.7

30,0 30,7

——

! Data expressed as percentages of dry weight of soil.
2 Average a little high owingtoa sample with subirrigation,
! Average high, plants poor, in a sample taken at Jimit of community.
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TABLE 17.—~Summary of soil conditions and capa

of Escalante Valley

bilities for crop production as indicated by principal plani communilies

Typeof vegetation

Soil type

Soil moisture

Salinity

Surfage foot

Subsoil

Surface foot

Subsoil

Suitability of land for
crop production

JUNIPOT e samimmmm e s
Sagebrush:
Normal growth

Poor growth . ooeiiiinnann:

(R2:1) [ & WO OO
Little rabbitbrusho. e, ccocovovon
Winterfat. ..ol oo e
Shadseale.....iociveionn P

Greasewood-shadseale. ... ... .

Greasewood. . ve. oo iavaemneni il

SAltErASS  cocmae e mmremeaen -

Piekleweed  ceiecaacmcmsnan e

4 OBONY e oo

Sandy loam or fine |.

sandy loam; ndmix-
ture of gravel.

Sandy Joam. or fine
sandy loam, under-
lain with bardpan,
coarse - gravel, or
rarely saline,

Sandy. loam or fine
sandy loam,

Sandy loam

Fine sandy Joam or

Loam or ¢clay loam. . ._

do...... [

Moist after rains only.

PS¢ ]

RO [+ S

Moist after rains; rare-
1y moist, owing to
high water table.

Moist after rains only

Moist most of year;

rains and high water
tble,

: Wet. most of the year;

high water tablo

PR} ) SR

Moist afier rains only

A?t to be dry, duc to
nck of penetration.

Aoist after rains only

Dry most of the year..

Apt to be dry most of
the year.

Moist; high water ta-
ble.

Wet all the year; high
water table,

Nonsaline. ... ...

-...do

[ (1

Nonsaline or only
slightly saline,
Moderately saline.

Highly saline.. ...

Nonsaline. .

[N+ I SO

Rarely slightly sa-

line,

Nonsaline. ..

Rarely stightly sa-
ine, R

Slightly saline......

Saline..._.........

Highly saline.. .. ..

s [ RO

G0

Too $tony or slope too steep.

.| Suitable, it irrigated.

Doubtfual.

Suitable, if irrigated.
Do.
Do.
Do.

Suitable, under irrigation,
though usunally the land
must be handled so: as to
reduee the salinity,

Suitable, if irrigated, though
drainage may benecessary.

Aftfords natural pasturage or
meadow. Too saline for
crops, and the high water
table makes drainage nec-

ossnrf-.
Too saline and too wet.
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Little rabbitbrush may be o stable community that indicates rea-
sonably well-defined soil conditions, but, more than any of the others,
it may also be 8 temporary community following the destruction of
a stable one. This capaeity of little rabbitbrush to form a temporary
cover on widely varying soils lessens its value as an indicator in areas
where much disturbance of the plant cover has taken place.

Of the established communities, the lightest soils ave occupied by
little rabbitbrush, followed by galleta, sngebrush, greasewood, shad-
scale, winterfat, greasewood-shadseale, and saltgrass, in the order
of inereasing heaviness of the soil. On the basis of surface soil,
the following is the order, beginning with the community character-
ized by the lightest soil: Little rabbitbrush, sagebrush, galleta,
shadscale, winterfat, grensewood, greasewood-shadseale, and saltgrnss.

Soi] moisture, based on available water in the soil, is most abun-
dant in saltgrass and pickleweed areas, where the soil was decidedly
wet at all depths. In the gressewood-shadscale areas moisture was
more shundant than in pure stands of sither greasewood or shad-
scale. No other communities hiad water available to 4 feet hoth in
the fall and spring samplings. Little rabbitbrush, next to the grease-
wood-shadscale, had the most water available in the spring, nithough
the fall reading showed less than in sagebrush. Sagebrush, next to
little rabbitbrush, had a soif well moistened to 4 fest.

During the spring growing season water was present in every type,
but fall droughts are marked in greasewood, winterfat, lttle Tabbit-
brush, shadscale, sagebrush, and galleta. Only the saltgrass and
greasewood-shadscale lands showed available water in [2lt samplings.
Piekleweed and red samphire are similar to ealtgrass.

The first foot is relatively free of salt in litte rabbithrush, galleta,
shadscale, sngebrush, and winterlat areas, moderately saline in grease-
wood and greasewood-shadseale areas, nnd excessively saiine m salt-
grass and pickleweed arveas.

In the second foot the least salt is shown in rabbitbrush, followed
in turn by winterfat, galleta, sagebrush, and shadseale, none of
which show harmful amounts. Pieklewced, greasewood-shadseale,
greasewood, and saltgrass show saline soils. Shadscale shows a ligh
salt content below the second foot, and salt often occurs in the chird
and deeper feet in winterlat and under the poorer stands of sagebrush.
Gelleta and little rabbitbrush on lighter soils show ne appreciable
ammounts of salt in the first 4 feat of soil.

In Escalante Valiey, lands covered with a large hushy growth of
sugebrush or sagebrush-greasewood indicute two of the hest types for
crop production under irrigation. Little rabbithrush, galleta,
winterfat, and shadseale land ean become produetive under irrign-
tion. The first-mentioned may need special handling because of its
Hght texture. Lands with a very poor growth of sagebrush or shad-
scale are less desirable beenuse of a gravelly or a saline subsoil. With
these, leaching and draining may be necessary, as well as irrigation,
us is the case with greasewood or greasewood-shadseale lunds. Salt-
grass already subirrigated is valuable for grazing. Both saltgrass
and piekleweed lands are wet and saline and need draining and
leaching before crops can be produced. The expense would usually
be prohibitive. In this valley most of the juniper land is too stony
and rough for rrop production. Most of the irvrigated land lying
near the mountains was formerly covered with sagebrush.
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VEGETATION IN ESCALANTE VALLEY, UTAH
KEY

JUNIPER

B, SAGEBRUSH
81, SAGEBRUSH AND LITTLE RABBITBRUSH
B2, SAGEBRUSH, GALLETA, AND LITTLE RABBITBRUSH
B3, YOUNG SAGEBRUSH
B84, SAGEBRUSH AND WINTERFAT

SHADSCALE

€1, SHADSCALE AND LITTLE RABSITBRUSH
€2, SHADSCALE AND WINTERFAT

C3, SHADSCALE AND SAGEBRUSH

GREASEWOODO AND SHADSCALE
01, GREASEWOOD

D2, SALTGRASS AND PICKLEWEED

D3, GREASEWOOD AND SAGEBRUSH

GALLETA, LITTLE RABSITBRUSH, AND WINTERFAT

£, GALLETA

£2, LITTLE RABBITARUSH
E3, WINTERFAT

£4, GALLETA AND WINTERFAT

MINOR COMMUNITIES

Fi, FOURWING SALTBUSH

F2, FOURWING SALTBUSH AND LITTLE RABBITBRUSK
F3, SAND HUMMOCKS

F4, BARE FLATS

F5, VEGETATION DESTROYED
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