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ABSTRACT

In 1976 a study of the deciduous riparian woodland 
vegetation of Trout Creek, Mohave County, Arizona was con
ducted. The site distributions of riparian plant species 
were related to physical parameters of the floodplain in 
an attempt to clarify processes of ecological succession in 
such habitats. Study sites were established in grazed and 
ungrazed sections of lower Trout Creek.

The Populus-Salix association constituted early 
serai stages as the stream migrated laterally across its 
floodplain. Convex banks were colonized by seedlings and 
concave banks with established vegetation were undercut. 
Riparian salices of the northern hemisphere fill similar 
ecological roles as floodplain pioneers in early seres to 
late successional upper floodplain terrace associations 
comprised of locally pre-adapted species— a Prosopis-Acacia 
association in sub-Mogollon Arizona.

The structure and composition of the riparian vege
tation of Trout Creek was profoundly affected by cattle 
grazing.
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INTRODUCTION

Trout Creek is a spring-fed perennial stream that 
is tributary to Big Sandy River in southern Mohave County, 
Arizona. The Big Sandy and Santa Maria Rivers join to form 
Bill Williams River which empties into the lower Colorado 
River near Parker Dam (Fig. 1).

Base flow in perennial lower Trout Creek ranges from 
.07 - .09 cubic meters per second (Kepner 1979). In upper 
Trout Creek the flow is intermittent; the upper reaches of 
the drainage system head on the west slopes of the Juniper 
Mountains and northwest slopes of the Mohon Mountains in 
extreme northwestern Yavapai County. The spring-fed peren
nial stream flow begins at 1707 m elevation, approximately 
8.0 km east of the Yavapai County line. It continues 
southwesterly as an uninterrupted stream for roughly 50 km, 
bissecting the Aquarius Mountains. Surface flow ceases 
3 km upstream from the Trout Creek-Knight Creek confluence 
that forms Big Sandy River.

The riparian vegetation was studied in lower Trout 
Creek from September, 1975 to December, 1976. Conclusions 
are drawn from the quantitative data obtained on the ground 
and aerial examination of the riparian ecosystem. In 
September, 1975 I back-packed 47 of the 50 km of perennial

1
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Figure 1. Topographic contour map of Trout Creek
and vicinity.— Contour interval 1000 ft., 
scale 1:500,000, 1 inch equals approxi
mately 8 miles.

*
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Trout Creek. During the period of study data were gathered 
on a total of 112 field man days.

While the riparian plant communities of northern 
and eastern North America have been _thoroughly studied those 
across the arid Southwest are largely unknown. Basic 
theoretical problems such as the relationships between the 
site distribution of riparian plants, the physical dynamics 
of the floodplain, and ecological succession have been 
noted in the past. Some investigators view the riparian 
plant community as an unstable, unintegrated serai 
community (Campbell and Green 1968), an old idea dating to 
Frederic Clements. Others suggest that those communities 
possess highly specific evolutionary adaptations to the 
floodplain environment and can thus be considered an 
"evolutionary entity", with important successional dynamics, 
in the same sense as the surrounding upland communities 
(Lowe 1961, 1964).

This study was undertaken to investigate the 
relationship between the distribution of plants in the 
floodplain and a set of physical site factors. Riparian 
habitats, such as I found at Trout Creek, are typified by 
bands of vegetation which lie more or less parallel to the 
main stream flow. The bands close to the stream are 
dominated by plants with relatively high water requirements 
(e.g., watercress, bulrush, cat-tail, seepwillow, willow,
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cottonwood). Toward the edge of the floodplain are found 
more drought-resistant species (e.g., mesquite, catclaw, 
desert broom, burro brush). The hypothesis I tested in 
this part of the project states that the site distributions 
of such groups of species are determined, at least in part, 
by the geomorphological dynamics of the stream and conse
quent soil moisture availability.

Carothers (1977) argued that "the most insidious 
threat to the riparian habitat type today is domestic live
stock grazing." The influence of cattle grazing on the 
dynamics of the riparian plant community is a factor which 
has not been adequately taken into account. It is important 
to account for the effects of livestock grazing on riparian 
vegetation studies. Trout Creek provided an unusual op
portunity to provide this kind of control, which was incor
porated in the field design.

At three locations in the canyon masses of granite 
rubble apparently has naturally prevented livestock access, 
an unusual situation in the Southwest. The result is three 
stretches of ungrazed floodplain vegetation from 100 - 300 
m long and 20 - 40 m wide along a 5.6 km reach of lower 
Trout Creek. Here the presence of extensive mats of 
American bulrush (Scripus americanus) and cat-tail (Typha 
latifolia), dense patches of sweetclover (Meliotus alba) and



thickets of tree saplings, clearly attests to the lack of 
grazing pressure (Fig. 2).



Figure 2. Pre-flood riparian vegetation in ungrazed study site 2.—  
Foreground: bulrush and sweetclover. Midground far
left: thicket of Fremont cottonwood and Goodding willow
saplings ca. 1 - 2  meters tall. September, 1975.
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METHODS

An aerial photograph- of lower Trout Creek (Fig. 3) 
showed that some of the grazed gorges resembled the three 
ungrazed gorges in (i) the degree of habitat shading they 
appeared to be receiving from the south slopes and (ii) in 
the minimum distance between canyon walls. I selected 
three sites in two of the ungrazed gorges and, after 
visiting the grazed gorges, selected three there that most 
closely matched the ungrazed ones in terms of the coarse
ness and abundance of sand and gravel, cobbles, and the 
overall spatial arrangements of plants.

Figure 4 illustrates the sampling technique used 
for vegetation at Trout Creek, June to August, 1976. Two 
lines (B) were stretched between the canyon walls at each 
site, parallel to each other and as perpendicular to the 
streamflow as possible. A third line was laid between the 
midpoints of the first two. Coverage of shrubs and herbs 
was determined using the line intercept method (Smith 1974) 
and density was estimated using Strong's (1966) technique. 
Frequency of shrubs and herbs was also calculated. The 
lines for intercept measurement are labelled 1 - 14 in

O ' *Figure 4, Densities of plants per 464 m , the size of the 
smallest study site, were used to obtain frequencies

7



Figure 3. Aerial photograph of lower Trout Creek showing location of study sites.-- 
Sites 1, 4, 5 are grazed and sites 2, 3, 6 are ungrazed. The confluence 
of Knight Creek with Trout Creek is in the lower left corner of the 
photograph. Arizona Department of Transportation, October 17, 1967.
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Figure 4. Vegetation sampling technique used at Trout 
Creek.— Line intercepts are the vertical 
lines labelled 1 - 1 4 .
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large enough, for chi-square tests. The intercepts, numbering 
ca. 35 per site and averaging 25 m in length, were randomly 
ordered along a central line M CFig. 4) and averaged 86 cm 
apart. The point at which each intercept Tine crossed 
central line M was recorded.

Each tree at five sites was counted. Circumference 
at breast height, height and crown diameter was measured 
on each. tree. A sapling was defined as a plant with a trunk 
diameter at breast height of less than 2.5 cm; all others 
were called mature.

Due to their growth habits, bulrush and Bermuda
grass (Cynodon dactylbn) presented difficult sampling
problems. Extensive mats of bulrush in the ungrazed sites

o2 and 3 were sampled with 40 cm quadrats. The Bermuda 
grass shoots which straggled across the intercept were 
simply counted, yielding an indication of relative 
abundance.

Study Area
The study sites were located along a section of 

Trout Creek in which the stream had cut a series of narrow 
gorges with, relatively few open stretches. The stream drops 
from an elevation of 1044 m at the uppermost site to 829 m 
at the lowest site. Surrounding mountains attain eleva
tions of from 1372 to near 1830 m.
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The non-riparian vegetation of the uplands im

mediately adjacent to lower Trout Creek consists of desert- 
scrub on south-facing slopes at relatively high elevations 
(Fig. 5). North-facing slopes are largely characterized by 
various mixtures of semidesert grassland and chaparral 
elements. Saguaro (Carnegiea gigantea) is close to its 
northern limit (Steenbergh and Lowe 1979). Foothill 
paloverde (Cercidium microphyllum) and blue paloverde (C. 
floridum) dominate south-facing slopes with California 
buckwheat (Eriogonum fasciculatum), ocotillo (Fouquieria 
splendens), catclaw (Acacia greggii), crucifixion thorn 
(Canotla holocantha), occasional patches of creosotebush 
(Larrea divaricata), and several cactus species. North
facing slope vegetation is composed of crucifixion thorn, 
mountain mahogany (Cerocarpus montanus), California buck
wheat, rayless encelia (Encelia frutescens), skunkbush (Rhus 
trilobata), Utah juniper (Juniperus utahensis), catclaw, 
jojoba (Simroondsla chlnensis), canyon live oak (Quercus 
chrysolepis) and a few cactus species.

The grazed riparian vegetation is shrubby, over
whelmingly dominated by seepwillow (Baccharis salicifolia) 
and little else (Fig. 6). Overstory dominants include the 
typical broadleafed deciduous riparian trees, Fremont 
cottonwood (Populus fremontil, Gobdding willow (Salix 
gooddingi) and velvet ash (Fraxinus pennsylvanica velutina);



Figure 5. Habitat of lower Trout Creek in the vicinity of study 
site 3.— South-facing slopes (left) with ocotillo 
foothill paloverde, barrel cactus, teddy bear cholla. 
August, 1976.



.Figure 6. Pre-flood grazed vegetation of lower Trout Creek above
study site 6.— North-facing slopes (right) with scattered 
Utah juniper, scrub oak and skunkbush. The riparian 
vegetation consists of an overstory of velvet ash and 
Goodding willow, a shrub layer of seepwillow, and ground- 
cover of bulrush and Bermuda grass. September, 1975.
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there is no sycamore (.Platanus facemosa wrighti) in Trout 
Creek. Their associates include spikerush CETeocharis 
tnacrbst achy a), Bermuda grass, desert broom (Baccharls saro- 
throides), burro bush (Hymenbclea mohogyra), velvet 
mesquite (Prosopis glahdulbsa), desert willow (Chilbpsis 
linearis), and catclaw.

From the fifth through the tenth of February, 1976, 
northwest and central Arizona was drenched with heavy rains. 
In Trout Creek, trees up to 20 m tall and three-fourths of 
a meter in diameter were uprooted and carried far down
stream (Figs. 7, 8 and 9). The magnitude of this flood was 
perhaps similar to a fifty or one hundred year flood.



Figure 7. Pre-flood riparian vegetation of lower Trout Creek at
ungrazed study site 2.— A dense mat of bulrush with cat
tail and Goodding willow and Fremont cottonwood saplings. 
Trees in background are Goodding willow. September, 1975.
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Figure 8. Post-flood riparian vegetation of lower Trout Creek at 
ungrazed study site 2.— Most of the bulrush has washed 
downstream, many of the Goodding willow trees were up
rooted, stripped or partially toppled. August, 1976.
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.Figure 9. Goodding willow trunk at study site 
2 stripped of bark on upstream side 
by floodwaters.— DBH ca. 12 - 15 cm 
August, 1976.



RESULTS AND DISCUSSION

Dynamic's of the Stream
Sub-Mogollon Arizona contains a number of stream and 

riparian habitat types. They vary continuously from large 
rivers (e.g., the Colorado River) to perennial streams 
such as Trout Creek, streams with intermittent flow, and 
to highly ephemeral drainage channels. The riparian plant 
responds to two critical features of its habitat: (1) more
plant-available soil moisture than surrounding uplands and 
(2) unstable substratum.

Wolman and Leopold (1957) first demonstrated that 
sediment age in floodplains increases with elevation above 
low water. Their data was from a small stream in Pennsyl
vania and was not conclusive. Everitt (1968) more clearly 
showed this with a unique technique that related the repro
ductive biology of riparian plants (in his study of Populus 
sargenti) to channel migration and sediment deposition (Fig. 
10). Migration of the stream in its floodplain means a 
steep gradient in substratum instability. On concave 
banks established vegetation is gradually undercut by the 
stream's erosive forces and on convex banks sediment is 
deposited (Gill 1972, Johnson et al. 1976, Irvine and 
West 1979 and White 1979).

18



ELEVATION

(above low water)

FLOODPLAIN AGE

Figure 10. Relationship between floodplain age and elevation at 
" low water.— It is this feature of the riparian

habitat which generates successional dynamics (from 
Wolman and Leopold 1975 Everitt 1968).



A major difference in site factors influencing 
vegetation between humid or sub-humid and arid floodplains 
is that plant available soil moisture decreases more 
dramatically with increasing distance from the streambank 
in the latter than in the former (Figs. 11 and 12). Con
sequently, terraces above stream-level and within the 
floodplain in arid regions are nearly as harsh as the sur
rounding uplands (Meinzer 1927, Gary 1965 and Davis 1974).

Along "losing” streams, floodplain terraces are so 
high above the dome-shaped water table that plants are 
unable to utilize that moisture (Ellingson 1979, Fig. 13). 
Terraces above flat or even slightly elevated water tables 
(i.e., "gaining" streams) are still arid, at least when 
compared to similar situations in humid or sub-humid 
regions.

20

Reproductive Adaptations
Riparian plants have specialized along particular 

segments of the substratum stability and soil moisture 
gradients. Lowe (1961 and 1964) recognized this when he 
defined a Populus-Salix association along the streambank 
and a Prosopis-Acacia association on upper floodplain 
terraces.

Populus-Salix Association
Cottonwoods and willows have long been known as 

aggressive colonizers of disturbed sites in a wide variety



FLOODPLAIN FORESTS OF THE MIDWEST

Froxinus-  Ulim it (Wilson 1970)

Morus -  Ulnws- Ac#r (Belloh Q Hulberl 1974)

Acer -  Froxinus -  Ulmus -  Colt is (Hosner 8  Minckler 1963) 

Ulrous-  Froxinus -  Acer (Noble 1979, Johnson et ol 1976)

convex bonk concave bank

Figure 11. Cross-section of an idealized floodplain in the midwestern United States.
— Upper floodplain terraces are dominated by various broadleafed deciduous 
tree associations while the streambank is dominated by cottonwood-willow 
associations.



FLOODPLAIN FORESTS 

OF CENTRAL AND SOUTHERN ARIZONA

Figure 12. Cross-section of an idealized floodplain in sub-Mogollon Arizona.— Upper 
floodplain terraces are dominated by a microphyllous short tree mesquite- 
acacia association while the streambank is dominated by a broadleafed 
deciduous cottonwood-willow association. On the convex bank early seres 
are initiated by seeding establishment.



SOIL

MOISTURE

^hum id climate floodplain

arid climate floodplain

DISTANCE FROM STREAMBANK

Figure 13. Hypothetical relationship between soil moisture and 
distance from streambank in humid and arid climate 
floodplains.— In humid regions upper floodplain 
terraces are more mesic habitats than those in arid 
regions.

toCO
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of ecological situations. These include high elevation fell 
fields (Clausen 1965), glacial outwash (Crocker and Major 
1955), glacial moraines (Decker 1966), arctic tundra (Argus 
1973), burned areas in conifer forests (Braun 1950 and 
Argus 1973) and sand dunes (Cowles 1899 and Olson 1958).

Table 1 summarizes the essential adaptations of the 
few floodplain salices for which reliable data are avail
able. In general, cottonwoods and willows produce large 
numbers of wind and water dispersed seeds which are viable 
for extremely short periods of time.

These coupled with other physiologic, ontogenic, and 
morphologic adaptations make salices ideally adapted to the 
floodplain environment. Riparian salices germinate and 
successfully establish only on the fresh wet sand and gravel 
exposed nearly every year following spring snow melt at 
higher elevations and latitudes and spring rains in sub- 
Mogollon Arizona (Moss 1938, Horton et al. 1960, Hosner 
and Minckler 1962 and 1963, Farmer and Bonner 1967,
Everitt 1968, Wilson 1970, Gill 1972, McLeod and McPherson 
1973, Johnson et al. 1976, Franz and Bazzaz 1977, White 
1979 and Noble 1979). Salices are not as highly tolerant 
of flooding as many swamp trees, indicating that growth to 
maturity is possible only when lateral migrations of the 
stream leave the tree well above the level of prolonged



Table 1. Reproductive Adaptations of Floodplain Species in Populus and Salix.

Adaptation Taxa Reference

Seed Set
25,000,000 seeds/tree/season Populus deltoides Bessey (1904)
425,000 seeds/lb Populus deltoides Schopmeyer (1974)
2,600,000 seeds/lb. Salix amygdaloides Schopmeyer (1974)
10,000,000 seeds/lb. 

Seed Dispersal

Salix exigua Schopmeyer (1974)

Wind and water dispersed by Salicaceae Argus (1973), Dorn (1976),
an arillate comae of trichomes Warren and Turner (1975).

Seed Longevity
1 - 2  weeks Populus deltoides, 

Salix nigra
White (1979)

1 - 3  weeks Salix Ware and Penfound 
Moss (1938)

(1949),

7 weeks Populus fremOnti Horton et al. (1960)
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submergence (Moss 1938, Hosner 1960, Hosner and Boyce 1962, 
McLeod and McPherson 1973, Pereira and Koslowski 1977 
and White 1979).

Figure 14 shows the distribution of Goodding willow 
across the floodplain at ungrazed study site 3. In this 
graph the stream lies between roughly 17 and 18 meters on 
the intercept. All individual on the left side of the 
stream (north bank) were post-flood seedlings and all those 
on the right side (south bank) were flood survivors. At 
this site the north bank was convex and essentially barren 
of vetatation while the south bank was concave and thickly 
vegetated by mostly adult plants.

Seepwillow is an aggressive, weedy, streambank 
species which shares, many of the adaptations of cottonwoods 
and willows. It produces many small seeds which are wind 
dispersed and viable for a short period of time. Germination 
and establishment occurs on wet sandy alluvium as flood flows 
recede (Horton et al. 1960, Wilken 1972 and Warren and Turner 
1975). Figure 15 shows the distribution of seepwillow across 
the floodplain at grazed site 1. Plants with maximum widths 
less than 2 cm were most abundant on the convex south bank 
1 - 8  meters from the streambank. All the larger plants 
were flood survivors and were concentrated on the concave 
north bank. The cluster at 5 - 12 m represents a small 
clump of seepwillow isolated by a shift in stream course.
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3 40

INTERCEPT

Figure 14. Distribution of Gooding willow across the
floodplain at ungrazed site 3.— Dashed line 
indicates post-flood seedlings on the bare 
alluvium of the convex north bank. The solid 
line represents flood survivors on the con
cave south bank.
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h  30
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INTERCEPT

Figure 15. Distribution of seepwillow across the 
floodplain at grazed study site 1.—  
Dashed line represents flood survivors 
with maximum widths of 2 cm. The solid 
line indicates seedlings 2 cm wide. The 
stream lay between 26 and 28 meters on 
the intercept.



By late August only 5 - 1 0  seedlings had survived recur
rent ('but minor) summer floods.

Prosopis-Acacia Association
Mesquites, acacias and other upper terrace species 

have not been extensively studied as such. Indeed, they 
are a* least as widespread as dominants of upland sub
tropical or warm temperate savannahs. Their reproductive 
strategies are summarized in Table 2.

Mesquites produce few, well-nourished seeds that may 
remain viable for many years, and are dispersed by frugi- 
vorous mammals. They co-evolved with the now extinct 
Plio-Pleistocene megafauna as is indicated by their repro
ductive strategies and the fact that their distributions 
have increased since the introduction of domestic livestock 
(Glendening and Paulsen 1955, Buffington and Herbel 1965, 
Solbrig and Cantino 1975 and Mooney et al. 1977).

The Trout Creek study sites were all located in 
gorges too narrow for extensive development of a Prosopis- 
Acacia association. In fact, neither mesquite nor catclaw 
were encountered on any of the intercepts.

However, there are several locations in the canyon 
where the canyon widens and upper floodplain terrace vege
tation is relatively well developed. At sites such as 
those included in this study the floodplain is laterally 
truncated (.see Fig. 12). The terraces and broad floodplains

29



Table 2. Reproductive Adaptations of Floodplain Species in Prosopis.

Adaptation Taxa Reference

Seed Set
19.000 seeds/tree/season
142.000 seeds/tree/season 
13,400 seeds/lb.

Prosopis chilensjs Solbrig and Cantino (1975)
Prosopis velutina Glendening and Paulsen (1955)
Prosopis glandulosa Schopmeyer (.1974)

Seed Dispersal 
Frugivores Prosopis

Seed Longevity
2 years underground Prosopis velutina 
10 years underground Prosopis velutina 
50 years in herbarium sheets Prosopis velutina

Glendening and Paulsen (1955) 
Mooney et al. (1977)

Glendening and Paulsen (1955) 
Solbrig and Cantino (1975) 
Solbrig and Cantino (1975)

coo
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of larger shallow gradient rivers and streams are absent 
in most of lower Trout Creek Canyon (Zimmermann 1969, 
Turner 1974, Lacey et al. 1975 and Turner and Karpiscak 
1980).

Evolutionary Relations
The broadleafed deciduous trees so characteristic 

of our Southwestern riparian forests include genera and 
species once a part of a widespread Early Tertiary mixed 
mesophytic fores. As climates became less equable in the 
contnental United States from Middle to Late Tertiary times 
this forest fragmented and even disappeared over wide 
areas (Raven and Axelrod 1974). Upper floodplain terrace 
species of the Midwest are derived from it and the highly 
fractured distributions of obviously closely related species 
groups (e.g., Juglans hindsi, californica, major, micro- 
phylla, nigra, Fraxinus pennsyivanica pennsylvanica, lan- 
ceolata, velutina) reflect that. Populus-Salix associations 
appear to have diversified and now occupy a wide variety of 
regions (all of which share the common feature of running 
water and a shifting substratum). The distribution of 
closely related species (e.g., Populus fremonti, deltoides, 
Salix nigra, virginiana, amygdaloides) reflect diversifica
tion (Reichenbacher 1980).

Mesquites and acacias in Arizona are derived from 
Neotropical floras and their adaptations to semiarid uplands
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proved advantageous in certain riparian situations. Upper 
floodplain terraces in the arid Southwest are dominated 
by microphy1lous short tree associations (Reichnebacher 
1980).

These ecological and evolutionary relations define 
the riparian plant community. It is a collection of succes- 
sional stages generated by the activities of the stream 
within its floodplain. Early seres are dominated by 
Populus-Salix associations and later seres by species 
derived from regional (sub-continental) floras pre-adapted 
to upper floodplain terraces— mesquites and acacias in the 
deserts of sub-Mogollon Arizona.

Cattle Grazing
The contrast between grazed and ungrazed sites as 

reflected by estimated coverage and density is striking.
The grazed sites are characterized by a riparian woodland 
dominated by Fremont cottonwood and Goodding willow with 
a shrubby understory comprised almost entirely of seep- 
willow. Ungrazed sites are dominated by the same trees in 
roughly the same proportions yet with an herbaceous under
story of bulrush and sweetclover. Tables 3 and 4 show 
estimated coverage and density of plant species that oc- 
cured on more than one site or in appreciable numbers on one
site. Table 4 shows estimated densities or plants per 

2 ”464 m , the size of the smallest study site, to obtain 
frequencies large enough for chi-square tests.



Table 3. Coverage (percent) of Selected Plants at Six Study Sites in Trout Creek, 
Arizona.

Grazed UngrazedSite # 4 5 2 3 6
Shrubs and Herbs
Baccharis salicifolia 3.46 3.26 10.79 .07 1.74
Meliolotus alba . 18 .03 .05 7.10 5.53 2.34
Tamarix chinensis .05 .02 .01
Humenoclea monogyra .15 1.99 .47 .01 8.90
Bebbia juncea 1.92
Amorpha fruticosa 1.60

Sub-Total 5.71 5.35 11.31 7.27 8.89 11.25
Emergent Aquatics

Scirpus americanus 19.46 5.13
Sub-Total 19.46 5.13

Trees
Fraxinus pennsylvanica 1.37 8.31 .14 4.23
Salix gooddingi 11.48 20.56 22.47 84.01 39.89
Populus fremonti 11.11 3.45
Sapindus saponaria 25.84

Sub-Total 23.96 28.87 26.33 88.24 65.78
TOTAL 29.67 40.18 33.60 97.13 77.03



Table 4. Estimated Densities of Selected Plant Species at Six Study Sites in Trout 
Creek, Arizona.

Grazed Ungrazed
Site # 1 4 5 2 3 6

Shrubs and Herbs
Baccharis salicifolia 12625 1944 283 102 9
Melilotus alba 70 28 19 125 2747 79
Tamarix chinensis 172 260 46 32
Hymenoclea monogyra 9 111 23 143
Bebbia juncea 
Amorpha fruticosa

116
97

Sub-Total 12992 2343 325 273 2853 254
Emergent Aquatics

Scirpus americanus 1888 752 99315 24430
Eleocharis cf. macrostachya 1104

Sub-Total 2992 752 99315 24430
Trees

Fraxinus pennsylvanica 9 9 5
Salix gooddingi 23 9 28 125 32
Populus fremonti 3 42 5
Sapindus saponaria 79

Sub-Total 35 9 79 130 116
TOTAL 16019 2343 1086 99667 27413 370
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Estimated density and coverage show both cottonwood 

and willows far more prominent in ungrazed than grazed 
sites. This was largely due to the fact that most of the 
cottonwoods and willows in ungrazed sites were juveniles 
(i.e., DBH 2 cm). Among cottonwoods at least some of the 
juveniles appeared to> have been the result of suckering 
(Fig. 16).

Tables 5 and 6 show chi-square tests of significant 
differences in frequency and estimated density between 
sweetclover and seepwillow. In Trout Creek the two were 
useful grazing indicators. Sweetclover is a higly palatable 
herbaceous annual that was clearly intensively grazed while 
seepwillow never showed any signs to grazing pressure.

Species diversity was generally low but consistently 
lower in grazed than ungrazed sites. The Simpson index 
(Simpson 1949) gives 0.74 - 1.53 in grazed and 0.60 - 1.71 
in ungrazed sites. The Shannon-Wiener statistic (Shannon 
and Weiner 1963) gives 0.82 - 1.00 in grazed and 0.63 - 
2.83 in ungrazed sites.



.Figure 16.

1*11
Post-flood riparian vegetation at ungrazed study site 
2.— Fremont cottonwood seedlings among bulrush and sweet- 
clover (17 cm knife in foreground). August, 1976.
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Table 5. Chi-Square Test of Significant Difference in the 

Estimated Densities of Sweetclover and Seepwillow 
in Grazed and Ungrazed Study Sites.— Degrees of 
Freedom = (2-1) (.2-1) = 1, the Critical Value of 

is 7.88 at a .001 Level of Significance, for a 
One-Tail Test Using Yates Correction.

Grazed Ungrazed
Row

Totals
Melilotus 117 2951 3068
Baccharis salicifolia 14852 111 14963
Column Totals 14969 3062 N = 18031
X2 = 16485.49

Table 6. Chi-Square Test of Significant' Difference in the 
Frequencies of Sweetclover and Seepwillow (on 
the line intercept) in Grazed and Ungrazed Study 
Sites.— Degrees of Freedom = (2-1) (2-1) = 1, the 
Critical Value of is 7.88 at a .001 Level of 
Significance, for a One-Tailed Test, Using Yates' 
Correction.

Row
Grazed Ungrazed Totals

Melilotus alba 36 411 447
Baccharis salicifolia 482 28 510
Column Totals 518 439 957
X2 = 714.98



SUMMARY AND CONCLUSIONS

Data reported support the most fundamental of a 
series of hypotheses that have been generated to clarify 
the site relations of riparian plant species. The question 
of how succession operates in the floodplains of streams in 
the Southwest has previously only been hinted at. Succes
sion does occur in these regions, it is closely related 
to the climate and the physical dynamics of the floodplain, 
and it is not essentially different from like processes 
which have been heavily documented for more mexic regions.

Our deciduous riparian woodlands are dynamic plant 
communities that have evolved a close evolutionary rapport 
with a unique habitat. This study has attempted to eluci
date this relationship with an analysis of the effects of 
cattle grazing on the plant community and the patterns of 
plant distribution in the floodplain with respect to the 
stream itself.

After one season of regrowth in Trout Creek, cattle 
grazing had a significant effect on the riparian vegeta
tion. Grazing changes the structure and composition of the 
vegetation in specific ways. For example, bulrush does 
not occur in the grazed sites in the characteristic dense
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mats that I found it to form in the ungrazed sites. It is 
concluded that grazing makes this kind of growth form im
possible and a rich riparian microhabitat is eliminated. 
Another example is that of sweetclover (Melilotus alba) 
which is prevented from assuming a dominant position in 
grazed sites. In general, the grazed vegetation is more 
shrubby and less diverse than the lush ungrazed vegetation.
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