Burrobush
Hymenoclea valsola
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Creosore Bush

Larrea tridentara
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Arrow Weed
Pluchea sericea
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Screwbean
Prosopis prbescens

302, 311, 320

Quail Bush
Atraplex fentiformis

Tamarisk
Letmerix chinensiy

304, 324
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SOME SPECIAL VEGETATION TYPES C
ALL DESERTS RS

Some habitat types are highly localized within the general
desert landscape, frequently because the plants that they
support requite specific soils. The vegetation structure and
even the species composition within these specialized habirtats
may be vircually the same anywhere these conditions occur
I'hus habicars such as playas, sand dunes, sites containiﬁg _
gypsum soils, and riparian situations may be quite similar
anywhere they occur in the four North American deserts
Because of this similarity, these habitats are dealt with -
separately here.

Riparian Vegetation
The term riparian has quite different meanings to different
people. The concepe used here is that riparian vegetarion is
madq up of those plants chat occur along drainageways and
associated floodplains that differ from che species in the
surrounding deserr.
This definition specifically considers as riparian habirars a wide
spectrum of drainage-channels. Even small rills in desert
izmd‘scapes may alter vegetation composition and form. In a
particular spot, for example, a quick look might suggesr that
the area 15 dominared by Burrobush and Creosote Bush, and
perhaps supports a few other species. Closer scrutiny rc;reals
that in fact the majority of the Burrobushes are arrayed in
lines thar follow tiny drainages that are less than two inches
d_eepi This situation, of course, is more subtle than are
fiparian systems along a major watercourse, where a stream
channel and usually two well-developed terraces parallel the
river (plate 3). The first cerrace is the area encompassing the
normal flood excursions of the river. One to eight feet above
this is the second terrace, which marks the arcz covered only
by extreme floods. 4
On the ficse terrace, trees such as willows and cotronwoods
grow close to the water. Farther back on the terrace where the
b:m] 1s saturared, 1s a band of Arrow Weed. Even fal"rher back
15 a zone containing Screwbean and Quail Bush, as well as a
variety of plants from other genera.
The second terrace is the zone most often occupied by the
mesquites. These trees may form veritable forescs, which arc
generally referred to as bosques, a word of szmis},] origin.
Bosques were a common sighe along desert rivers ar che turn of
the century. They srabilized banks and encouraged the
accumnulation of silt that was rich in organic matter. The
extent of such areas varied according to the flooding pattern of
each river. However, these narural parterns were altered by the
appearance of dams and irrigation channels.
In addition, the introduction of Tamarisk and other members
of the Old World genus Tamarix severely affected bosques
camposeﬂ of native species. Tamarisk was introduced into the
United Srates in the early 1800s as a decorative species, and it
is still planted for chis purpose in many arid areas of rh’c .
world. This species is a rapid spreader: A single plant may
produce 600,000 seeds per year. Furthermore, its leaveé
secrete sale, an adapration to reduce the tree's salt content. As

Desere Willow
Chilupsis {inearis
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Seep Willow
Baccharts glutinosa
Desert Broom
Barcharis saratbroides

Apache Plume
lallugia paradoxa

California Washingronia

Weshingtonia filifera
327

Smoke Tree
Dalea spinasa

305, 313, 334

Vermilion Flycatcher
Pyrocephalus vubins
572

a result, surface soils under the tree accumularce sales, which
inhibit the germination and establishment of non-sale-tolerant
natives. Finally, the large quantities of litter produced by
‘Tamarisk encourage fire. Tamarisk can resprout from its roots
following fire, while many native species cannot. All these
factors aid the spread of Tamarisk and reduce the numbers
(and influence) of such native species as mesquite.
Otcher second-terrace or minor-channel species include Desert
Willow, a relacive of the Caralpa, whose lincar leaves and
lavender flowers catch the eye; Seep Willows and Desert
Broom, species whose brilliant green colors see them off, even
during dry periods; and Apache Plume, which has beauritul
white flowers, and fruits that are characterized by light pink
featherlike plumes. At least two species of acacias are also
abundant in chis area.
The predominance of acacias and mesquites in riparian
situations has been ateributed to therr semitropical origins. In
the areas where these genera probably evolved, warm, moist
conditions prevail. Their presence in a warm desert along a
moist watercourse should cherefore be of no grear surprise.
A few quite unusual plants are bound to riparian situations.
The most spectacular is probably che California Washingtonia,
an attractive palm thae occurs in California and in a very few
scatrered locations in western Arizona.
Another species, one that follows very closely the nuddle of
drainage channels without permanent water, 15 Smoke Tree.
At a distance, this plant resembles a puff of smoke.
Permanent water is, of course, required by many fishes and
some amphibian species. However, it should be cqually
obvious that animals requiring vertical scructure in cheir
environment, and not necessarily a stream per se. can find a
haven among riparian plancs. It has been documented chat
fifty to eighty percent of all species known to occupy broad
geographic ranges within American deserts are influenced by
the presence of a riparian environment.
Of some 308 bird species in the Sonoran Desere, abour twenry
percent are confined to riparian sertings; another sixry percent
or so can live i, and are frequently found in, ripanan
environments. Certainly the hordes of White-winged Doves
that nest in these areas—they are intimately related o the
presence of mesquites—arttest to the importance of the
riparian zone for some bird species. Some, such as the
Vermilion Flycatcher, are seen almost exclusively in ripacian
situations or near spring-fed ponds.
[n deserts, bats are most often associated with free-standing
water. Most species can be observed as they swoop to obrain a
drink or to feed on msects hovering above the water. Large
mammals find refuge in riparian bosques. Although they may
occur in other habirats or chroughour che deserc, the
population densities of medium-size and large mammals are
greatest in riparian systems. Certain species-——for example,
Muskrats and Beavers—are virtaally confined to riparian
habirats.
The managemenrt of riparian areas is of considerable
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Importance to humans. Flood control, hunting. fishine
boating, swimming, picnicking, irrigation ag:i elrosi(‘)g’
control are all important uses of riparian sy;tems Thes[;
acuons are not only related to the health of the s}srems but
they [also 1raﬂge{1c¢ man. You need only watch the rhnu;‘ands o
g?ﬁee\}‘ihs :alt in mnerpubesv and float down desert rivers (suchl
: Verde _and_ Salt rivers in Arizona), and who follow thei
rxdc‘ with a picnic and “a cool one” under the mesquite i
rc;lth the recreational value of riparian systems kt! 'tLS: N
nothing of their economic importance —both di,re(‘) ded
%[ldlf@(\t“ Historically, riparian zones were of utm(;l; .
imporeance to native Americans, who often }1t>sirj(;neci thei
v:llzlg(?s in relation to riparian habirats. Althbu‘gh we o
SOMmetimes try to ignore their importance to the contempoary
;’m:ens oi. the desert, these ecological syscems will not l{;r fjsf‘»
f(l);;cit th{u(z impaortance. In many desert areas, including some
armlands and towns, floods would not have raken blace—
at least would have been less severe—if the pmcecriiv; Oi
of riparian vegetation had been left unaltered e
Sand Dunes
§and dunes occur in all North Amertican deserrs, where tl
cover approxumarely six percent of the land surface ( Iates}zy
and 3). For the most part, the dunes are composed o[;' barticles
ranging between 0. 13 mm and 0.5 mm in diameter "TFh*'I( .
gramns are generally silicon dioxide but they may also dercis’C
trom gypsum, a calcium sulface compound (plate 6) h
Sand dunes are principally formed by the action of wi d
specifically —because of the tiny size of sand particlcsli—ij &
process termed eolian saltation (a wind-induced bounci 15 ;
the grains along the surface). Such movement results innél .
forma;wn of a variety of dune types. These can be ciussiffelg
iﬁ:]\ii;;{f_ ﬁf:iifi cla:ceg;()nes base%'i on the relative strength of
ki - P PPly o sand, and the amount of vegetatrion
£ i[r-jl'IClj ré, not independent of the other two factors). ‘
chey ar symmetica in eets sty e and
‘ _ 0 Cr ‘uon. They form where there
are strong winds and little sand. Transverse dunes are sk
and somewhat asymmerrical in cross section. They lie (b:[mmf
one another and are of variable length. TranAsvcrsc’Ydu rer
usually support little vegetarion and develop un.der 1;:5(0
Smjerlajre winds in areas of moderate to enormous supplies of
gc;;aﬁtk T}jdlzeduchinesj_ as their name implies, are shaped like 2
el ceter U. Their arms trail behind the advancing dune
(This situation differs from another dune with a horseshoclike
shape, the barchan, a type of transverse dune whose arbmOL -
precede the dune in its forward movement.) U-sha bed dLS '
develop where there is moderace wind, moderate v.i eta -
;‘\Uvgrage, and moderate supplies of sand. LR
ct i |
p;ﬂrj::_’ bo;z])t;:;}:zg{, dluncs of any ty‘pc can create problems for |
d plants may be covered by moving sand, or
E)(z;g:sféy, thIe m((jvle‘menc of sand away from plant roocs m,ay ! ‘
: em. In addition, active dunes conrain fe :
enrich the sandy “soil,” and the sand grains tl}rmleifxcl‘;ﬁleinctii) rr?ot ‘

Somie Spectal Vegetation 1ypes R

Sand Dune Buckwhear
Erivgonam deserticola

Croton
Crufon wrgginsiz

contain many of the nutrients essential to plant growth.
These disadvantages are somewhat balanced by an advantage:
the relatively high availability of warer in sand duncs. With
soils that are composed of particles chac are finer than sand-—-
especially clays—water is bound tightly to soil particles and
may not be very available to plants’ root hairs. However,
because of the larger size of sand particles, all of che rainfall
occurring on a dune is essentially sopped up, sponge-fashion,
by the dune sands. Little runoff or erosion occurs; the warer s
loosely held to the sand grains and is thus available to plants.
Thus, a dune——seemingly dry on the surface-—is one of the
more mesic sites 1n a desert.
Plants overcome the negative aspects of dune existence by
employing a number of mechanisms. The rapid growth of
stems and branches can prevent a plant from being buried,
while the production of long, horizontally directed roots helps
to keep part of the root anchored in the soil. In the Algodones
Dunes (on the southern portion of the Arizona-California
border), you can see large numbers of these exposed root
systems. Follow one of them for several yards ro che “shrub”
portion of the plant, and you will find sand dune specialists
such as Sand Dune Buckwheat and Croron. The rapid growth
rates necessary for the plant to keep ahead of the sand occur in
over ffreen familics of North American plants. These high
rates also require that the dune plants have very high rates of
photosynthests and thar these high rates occur throughout the
year—not just during shorr growing scasons— for sand may
move any time there is wind, regardless of season.
The nutrient problems facing dune plants are solved by at
least two mechanisms. Some dune plants survive simply by
being tolerant of low nutrient conditions. Other species may
form symbiotic relationships, either with vesicular-arbuscular
mycorrhyzal fungi that aid in the uptake of water and
phosphorus, or wich nicrogen-hxing bacreria, or with both.
Dunes may contain numercus plant species, One can find sixty
species on the gypsum dunes of White Sands Nacional
Monument in New Mexico; ninety-seven species on the
Algodones Dunes in California; and fifty-three species on the
Coral Pink Sand Dunes in Utah. This plechora of plants
includes species that are endemic to the particular dune
systems; dune specialists with wider discributions; and, in
dunes that have become more stabilized, an assortment of
desert plancs from nearby areas. The lacter may include
Creosote Bush, any one of several saltbushes or even

mesquites.

Gypsic 5Soils

Gypsunt, a form of hydrous calcium sulfare, occurs around the
world in many climates. Most commonly, however, gypsam
soils—which range [rom gypsic rock outcrops to moving
dunes, ninety-six percent of which are composed of gypsum
“sands”—occur in semiarid or arid arcas,

Plancs chat occur on gypsic soils may be highly selected,
depauperare (undersized) samples of the flora growing on the
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albeit geographically , lageinf plant ;
of species may be rare enough to qualify as 111{(:.1;(116{1 0 .

i N 3 P AVE CISTe SINCe
endangered. Indeed, certain species chat have existec |L[.
before 1950 in Whirte Sands National Monument have no
been conspicuous in more recent times. TITC T—
Animals do not seem to differentiate as readily )({ij Zyp:

s i - plants : st obvious
: s as do the plants. The mos
and nongypsic soils as. 5., Ehe mygse plar
adapration in a place like the White Sands Narl(iml lored
Monument s that the animals cthat live in the white-c ol
i in ¢ e > SAMe SPecices |
areas heer in color than the same
sypsum areas are ligheer ) L i Ria
iﬁlm@diat@ly adjacent, nongypsic areas. The -VK-?IIL’O’:;{S o
likely to notice this in one of two light{u)l(lneal]‘llga .am;t_eﬁ(m
; ; -evi iger beetle. This concess
she-colored weevil or tige S
gt i incrinsically related to gypsum; the
> envi nt is not incrinsically relat &y ;
to the environment is _ ! 0, MEREE
same adaptation would occur in response to any light subs

ayas Saline Soils ‘ o
iliﬁ; j:[?c: standing water usually cnntrﬁr)qtle‘s tlo ‘azi: 111:1ccr::isy(
in the salinity of the soils beneath it. (_)['Lll.ﬂdr‘l '}- t';lrl();:\g i}

a result of the accumulated water tvapomu;;g,l l&s}l ; w,qt.e,r.ig
is concentrated in the remaining warer urm] —d;rr-wm;lm] s
evaporated, whereupon Sffll;b‘ arc{i_c;fcr:e I;:)iih:ﬂ;).::izz[ (imr .
salinization of the surfe : o
f:?isgnil;i upward within the soil profile as Wflt.cir cvla})lnl);akt:l
Saline soils and playas, or ephemeral lakes, :m: C ;}sc} ]}mc .;0,'-1”
During dry periods, playas are lntrely‘ci;l)un,s%? (l)r ?i’()r soil.
Playas are, 1n essence, temporary lakes ¢ 1_;t ;{[c’:‘“}, . -_
much longer periods than thcy} are wet. l(.}rfjml‘ :H 3,SOme gl
formed by the runoff Ft‘f;;‘]l’l cnnlrc w\a;c;qﬁt(rli, O)t_.their i
e localized origins. Playas losc very i
lri?:)i;(h percolation into the soil; as a 1-"651..[1{, \j:ltjiﬂ:z:ng
into a playa translates directly into variations i !
;E-])llzlrl:]zri nearly 50,000 playag n thcf dcsvlrrs ,Of rh_e W_L;id.
Most are small, seldom EX(’(:'C(_{I.I'Ig ti11rr3-—§{?( squalrt_ 111:01(:[1
Playas arc not uniform in physical, Cl‘!'(f.ll’lij(l;ll, f?i .?i;j@f;;?._‘Lfl()sc
properties from one place to another. The l_m\ais k :U h
that are wer for the longest t11ne-——-11s}_|‘ally c;,n.}mjri ;rc: e,
soil particles, such as silts and LZ%R}"S.A !()Wzlln “,L (‘:ﬁi.}  con
particles, such as sands, occur. Vbalmaty {O,i va.vj J‘t‘alt \,;mj o
gradient; 1t 1s highest in} th; 1}111(:1(11 )-Mililli('i:iﬂj?b,-c.?;ca- e
outside edges. The deprh of the water ol 4 ’;ri{m .
surface also varies from playa to playa. I'he com ritianior e
thess ¢ factors-—the salinity, the soil characteristics, anc ‘
Eilzs}twrt(ii:n?; t()[‘ the water table- e @ lfirgﬁ' r‘:x:tem determines
the distribution of plants around various }‘ﬂz?{"d?. e
Many secondary fearures develop m_p.layas.l ) i%m:ic:{ <
involved, the sediments they deposit oLl (.mlu Sl
mounds. In some places i!n the “rﬂ;lvgroi;S:;}]fli;’ “;h\ M_.zund

i ralia) these mounds may be ¢ 7 fee : s

::rijitrl;shlzaryl also develop from wipd.--l‘)‘('nrrnc{scd19}525&51&{

are trapped by the bases (:F[);z1ﬂfs. The size o “a 11.1} il

determined by the plants’ ability to ger their roots ater.



Greasewood
Sarcobatus vermiciulatns
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lodinebush
Allenrolfea accidensalis
Sea Purslane
Setievinn verrucosum
Pickleweed

Salicornia vubrg
Saltgrass

Distichlis spicata

ml:ru(s)cxcfuc:?cx-:if)c;rdrablcr is too Qeep, Sngﬁ_c:unt mounding does
; ' g example of a plant-mediated mound
ormation can be seen on the salt flacs ar che northern end of
Utah’s Great Salt Lake, where large areas are covered ei'jho
mounds that are a foot or two high; these have forn edw'lt
nearly pure stands of Greasewood. In other places £r11 tl 5
Southwest, such mounds may reach almost ren feer in l]li.'f rh
Slf:.}t crusts of varying shapes and patrerns can develop. Of%entl
w;l_;.;luszf alic f(?rmed_ as polygonal plates of fine-grained soil,
: are separated from each other by cracks. Togecher the
ook like the scales on a giant rurele's back. Pies xih' he -
formed when gases from decomposing orga-nic n{'ltterlcc*‘ ffe
are another example of secondary saline-soil struc‘tures e
Most plants have a relacively low rolerance for salinity. In ¢
plullgs, sal_lmtu:s above one tench of a percent can ca TR
phys'mlogzcal reactions. On the other hand salt—toleuse le
species and plants occuring in salt marshes ’u‘long rhcri?ltrc“fsefﬁ
oceans may tolerate up to six percent salinicy e
Plants in saline areas face unique difficulties .Firsr they
b¢ tolerant of the specific chemicals forming‘rhe salts oy B
ﬁ;x‘:f;nbsexcfsgalr q{qr;ﬂes vary}bur usually involve compc;unr;:thar
rmed from calcium, magnesi i
{har have reacred with chloride,, sulf('g?eesi)l:?érgi)iz(ttem’ e
Sccqnd, because the soil is saline, warer moves tov;arsiv he
o{ hxgrhest salt concentration, not toward the pJ’irlt'—(’l e
S1F11at10n that can make it difficult for 2 plant rc; take ‘up
nf]‘ztr'rte?infiéﬁaiﬁ Znay‘ take up part@ular salts; chis gives
o i sa 0{1ce_n‘trat1(ms while al_iowing them to
ater, or, 1n technical terms, to maintain their tureor (s
planc that _has not kepre its turgor is wilted) "B
\IjElr[)gzc;r¢{£s gﬂ]imi;ito how much salt can be accumulared
; It il eflect. Plants deal with this ¢ int in sever;
(w)alys. Some develop a rolerance o high 22?: E;ﬁnl?;j&;;:’;fjl
(istszje?- b;L.(\)ITlF’.SLlL.‘CUITlt. A succulenr plant stores water iq 1ts
3 tius gives ics leaves or stems a watery, distended
appearance. The stored water enables the plan’t ré diluce the
salts it takc_s up. Frnally, some planes actively excrete sal ‘(
throggh hairs or pores on their leaves. This is the ca 'tbl
_c;:;tam gpe_cxes_of saltbushes (Atriplex). e
Sa;:; Ziréagf)endl;;'fg?:nCflp%aty of differen; plants to manage
g ces 1n salt content in the soils around
pldyds togcr_her cause zones of vegetation to develop
The most highly saline areas characreristically comiu:r h
;L_lc;iulents Iodinebush, Sea Pursiane, seepweeds. (Szme;/:;) t;md
P{ckilc:wecd, as well as a species of grass, Sal tgrass, ,
Pickleweed, one of the mose salt-rolerant species in the Unired
ES)t;}.tes, can endure up to six percent saliniey. It js oﬁe-n thel[ﬁ(
d?oﬁ E{:;f:ef ()'n open, ﬂ;t_salt pans. Interestingly, it is not very
areasél -tolerant; thus it is often excluded from certain saline
frea se};c)jiiedzhﬁ; a:eer too}dry, not because they are too salty.
P No&h - 3 sia t—tglerant; there are some fourteen
, : erica, and several of these are Jocally
common in the deserts. Certain species, such as the i
widespread Suaedy depressa, are very lnla;tic: T i:_‘cy can alter
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Horned Pondweed
Zannichetlia palusiris

Widgeongrass
Ruppia maritima

Fennelleaf Pondweed
Potaniogeton pectinatis

Tiger Salamander
Ambystoma tigrinzi
289, 290, 291

Four-wing Saltbush
Atriplex canescens

" 352

their form to suir the environment. In saline soils, this species
adoprs a dwarfed, prostrate growth form or, alrernacively,
exists as a single-stemmed, upright plant. In soils with lower
salinities, che plant is much more robust and may have several
upright stems. (Such variation in the very form of a plant is a
taxonomist’s nightmare.)
lodinebush, though often occurring with Pickleweed, has a
lower salt tolerance. It frequently forms low hummaocks by
trapping wind-borne soil parricles, and such areas can
dominate large areas around playas or swales (depressions).
Saltgrass has shallow roots and forms rhizomes in areas that are
less saline than those tolerated by the orher species mentioned.
In somewhat less saline areas of the playa, we begin to see a
moderate number of shrubs, representing roughly two to six
species. These are frequently saltbushes (Asriplex) or
greasewoods (Sarcbatus). Numerous grasses or grasslike plants
also occur in such areas, and they may be quite dense.
Where there is some standing water, as in saline springs or
seeps, several submerged aquatic planes, all extremely sale-
tolerant, may occur. Perhaps the three most common species
from the Great Basin to the Chihuahuan Desert are Horned
Pondweed, Widgeongrass, and Fennelleaf Pondweed. All
three have virrually worldwide distributions. These species
often provide food for ducks and other migratory birds.
When playas fill with water, numerous invertebrares may
occur in great numbers. These include ostracods and
cladocerans (both are groups of tiny crustaceans); the larvac of
a variety of insects, especially including hardy species like the
brine flies of the family Ephydriadae; and cerrain mosquitoes.
All of these species usually have broad environmental
tolerances and are able to occupy fresh to saline warer.
Vertebrates capable of responding to ephemeral sources of
warer are generally amphibians. As if from nowhere, spadefoot
toads (Scaphispusy come out following rains to form deafening
choruses. They are often accompanied by true toads (Buje) and
occasionally by a few other frogs as well. When flooded, playas
may harbor the Tiger Salamander or even an occasional mud
turtle (Kinosrernon), as long as the salinity is not roo great.
Human beings have more than a passing interest in saline souls
and the plants chat grow in them. Expansion of agriculcural
productivity into the desert areas of the world will require
either the creation of salt-tolerant varieties of current
agricultural crops or the selection of new species with che
potential for human use. Four-wing Saltbush has promise as a
forage crop. Eighteen to twenty percent of its content is
protein, a level comparable to thar m alfalfa. It is easily
digested by cattle and sheep. This species and others such as
Russian thistles (Sa/sola) and mollies (Keckia), which can be
burned as fuel, may allow us to put arid “wastelands” into
agricultural production. While work is going forward at a
rapid rate with regard to using native, sale-tolerant plant
species for agriculture, much remains to be done. We have
barely tapped the potential of our desert areas o provide
resources for human beings.



