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lNTRODUCTION

What are riparian habitats? How abundaat are they? Why
should society, and those living in the West, be concerned
about their management? How do they function? What is their
importance to fish and wildlife? What is their present condi-
tion and how can they be better managed? Is domestic live-
~ stock grazing contrihuting to their degradation and, if so, how?

Knowledge accumulated on these habitats throughout the West
since the turn of the cgntury w1II provide insight into these
questlous '

A riparian habitat . . . is one which occurs in or adjacent to
drainageways and/or their floodplains and which is further char-
acterized by species and/or life-forms different from that of the
immediately surrounding non-riparian climax™ (Lowe 1964:62).
In desert areas the transition from verdant floodplain vegetation
with an underlying water table to the dry upland supporting cre-
osote bush (Larrea divaricata) or big sage (Artemisia triden-
tata) may be less than a meter. Even at elevations where spruce
(Picea spp.) or prasses dominate the uplands, the transition from
the deciduous woodland trees and shrubs to upland species is
usually guite distinct.

Soil moisture availability in Lhe floodplain and water 1able
depth are imponant elements that shape the guantity and qual-
ity of the vegetation over the riphrian floodplain. The 1-3-year
flood event marks a rather distinct boundary between the upland
and foodplain vegetation. Upland vegetation is limited from
encroaching onto the floodplain by the high water table and pro-
ionged saturated soils from overbank watering during Aoods.
Conversely, the lack of available soil moisture prevents food-
plain vegetation from invading the upland.

. Studies in hydrology, soils, and geology amply demonstrate
that when considered as ecological units, riparian habitats can-
not be separaied from their watersheds (Hays 1975, Gregory et
al, 1991). Therefore, proper management of riparian resources
will only be achieved when best managernent decisions are
made for antire watersheds. Management may be applied to
individual components of the watershed, but the proper func-
tioning of these ecosystems should always be the ultimate goal.
Each species contributes in its own way to the functioning of n
healthy ecosystem; the role of some are key or comerstone o
proper functioning of an ecosystem, while others play a more
subtle part. Management should always strive to maintain all
native species if only for biodiversity and knowledge.

Although there are very important riparian habitats for
wiidlife along iniermittent and ephemeral streams, this chapter
will emphasize perennial streams. Intermittent streams have

- seasonal surface waler low (e.g., from raiafall, snow melt, or
water from springs), but there is subterranean flow throughout
the year. Ephemeral streams only show surface water as a direct

_ response to heavy rainfall. Though many ephemeral streams are

dry most of the time, they have some subsurface flow or seep-

age that supports a flora different from that of the uplands,

There are some drainages with deep alluvium or on bedroek

supporting vegetation that may be slightly more robust than the

same vegetation (conspecific) in the uplands—these are not
riparian hahitats.

total landscape. Tn California there are 133,800 ha o} L-,‘ig_;.j_.
(Sands and Howe 1977). For Arizona, Strong and Bock"l lg :
estimate 0.5%. On 70,400,000 ha of Bureau of Land _','
ment (BL.M) lands there are 40,000 hd of riparian condfh
or <1% (United States Department of the Interior [USDI]. 17994'.'-5
Of the 57,600,000 ha of United States Forest Service (Usp‘s)'
lands in the West there are 880,000 ha of npanan habitat, or%
In the arid Southwest their areal extent is estimated ate 'q{,”
{Ohmart and Anderson 1986). At higher elevations with br
‘wet meadows they may be < 2% of the landscape, but the’ HeAa.
percent of riparian habitat in the 11 western states may be € 5 1%2-‘;
The importance of riparian areas far exceeds their avaﬂdbli
ity. They are vital to human survival and maintenance of hééﬂtﬁ
in the West. They provide drinking water and agnculturaj
waters, which are essential if humans are to persist in the s and
West. Functioning riparian systems trap sediments and bmdc.
grade toxic compounds to improve ‘water quality and qu:muty‘
The most productive farm lands are on alluvial soils aldhg
floodplains. Wilson (1979:82) termed them the ' aurtaq
ecosystem” becaose of their importance to the perpemaﬁf
water, {ish, wildlife, rangeland, and forest resources. S wanson
et al. (1988) termed them one of the most dynarmc poman. of
the landscape. : 1'—'57--
Gregory et al. (1391) provide an ecosystem perspective mod
eling spatial and temporal patterns of hydrologic and geomor-
phic processes, terrestrial plant succession, and aquatic
ecosystems in riparian zones. Within the Jast 3 years numercns
articles have appeared on riparian function, structure, energy
flow, and landscapes, as well in an ekcellent and informative
book by Malanson (1993). : :
Streams In riparian habitats may support or provide snlmon
(Oncarhynchu: spp.) spawning areas at more northern latitudes,
or habitats for the Colorado River squawfish (Prychocheilus
[ucius) and desert mountain-sucker {Pantosteus clarki) in the
arid Southwest. Birds reach higher breeding densities in these
habitats than any other habitat in the contiguous United States
{Carothers et al, 1374), and 60-70% of the total species of west-
emn birds are dependent on this habitat to survive and hreed.
Another 15% use riparian habitat some time in their annual
cycle. Knopf (1985) reported 82% of the bird species in north-
e Colorado were found in riparian areas. Neotropical migrant
birds, species that breed in the United States and winter in Mex-
ico, Central America, and South America, make up 60-70% of
westermn riparian breeding birds (Bock et al. 1993). In the Great
Basin of southeastern Oregon, of 363 terrestrial species 288
(80%) arc directly depcndent on them or vse them more than
other habitats (Thomas et al. 1979). In addition, numerous
species of small mammals, amphibians, and reptiles are totally
dependent on (hem. Cross (1985) reporied greater species nch-
ness and numbers of small mammals in riparian versus up]and
habitats in Oregon. Large mammals such as deer (Odocalleus
hemonius, Q. virginianus), elk (Cervus elaphus), desert blghDI'ﬂ
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sheep (Ovis canadensis mexicana), and others use them for
water, thermal and hiding cover, as travel corridors, and as a for-
age source (Thomas et al. 1979, Seegmiller und Chmart 1981,
Krausman et al. 1985). '

, WHAT IS A PROPERLY
- FUNCTIONING RIPARIAN SYSTEM?

A recent document {(BLM 1993) provides guidelines for
assessing proper functioning conditions (PFC} of npzu"um 5YyS-
tems. The PFC are:

. when adequate vegetation, landform, or large woody debris
is present to dissipate stream energy associated with high water-
flows, thereby reducing erosion and improving water quality; fil-

~* ter sediment, captare bedload, and aid floodplain-development;

. improve flood-water retention and ground-water recharge;

_ develop root masses that stabilize streambanks against cutting
* .ection; develop diverse ponding and channel characteristics to
-7, provide the habitat and the water depth, duration, and tempera-
-+ fire necessary for fish production, waterfowl breeding, and other
- uses; and support greater biodiversity. The functioning condi-
. Hon of riparian-wetland areas is a result of interaction among

_ f'geolngy, sail, water, and vegetation (BLM 1993:4).

Another riparian evaluation assessment has a 3-level assess-
ment. with the latter being indepth and quantitative (USFS
1992); The final segment covers management implications and
interpretations. The review of either of these evaluations pro-
vidés'&* good understanding of PFC of riparian habitats.
aﬁPhotograpbs of Parley's Fork (Fig. 1) and Red Butte Creek

2% i

discussed below.”
’»Hﬁ‘,one assumes an idealized stream running over reladvely

tmlluwal sm]s (4.6-6.1 m above bedrock), a rnoderate or

' E'a’rfey s‘Furk; Hed Butte Canycn, Was..tch Moun—

.Sﬁ'eam depth s approx.,O‘am, exposad width Is.

Red Butte Creek has a steeper gradient than the theoreti-

low gradient of 0.4-0.6%, and a Aocdplain width of 60-90 m on
each side of a stream, the channel and vegetation can be gener-
ally described. The stream channel itself should be shaped either
as a pipe or a U with the vertical legs of the U bent at their tops
to provide sligbtly or well-formed overhanging banks. Over-
hanging banks exist when a dense root mass provides a physi-
cal barrier to the effects of siream velocity and turbulence,
creating banks with high surface roughness and high stability
(Smith 1976). The width of the siream channe! and its depth are-
a function of the normal stream capacity.

To determine a stream’s health, one should evaluate a mini-
mum of 4 km to get a sense of: (1) gradient, (2) geology, (3) types
of fluvial materal being transported by the stream, (4) condition
of the banks and channel, (5} bank material, {6) sinuosity,
{7) herbaceous species present, {8) health and condition of the
floodplain vegetation, and (9)-the distribution of age classes of the
major. trees and shrubs along the foodplain. Channel geomor-
phology will probably chanee over 4 km, so note these changes
and why they are occurring.

A very important criterion of PFC is, can the stream access
its floodplain in the [-3-year [lood event? The width of the
active floodplain, which determines the area available to dissi-
pate stream energy and recharge groundwater, can be judged
from the distance the more mesophyllic (i.e., water-loving) veg-
etation grows from the edge of the stream. Can the stream carry
its sediment load? If the stream has more sediment than it can
carry, there will be lateral and midchannel bar formation and a
decrease in pool depth and numbers as sediments are deposited
in pools. Is there an appropriate stream width/depth ratio? In
general, a stream ia PFC should have a low width/depth ratio,
being deep and narrow, exCEpt in riffle areas where the stream
is changing elevation.

The first indication of a degrading or improving state is usu-
ally seen in the eondition of the banks. If degrading, they will

- commonly widen as they erode, changing channel shape from

FIGURE 2. Red Butte Canyon, Wasatch Mountains, Utah. Rif-

-fle area with dense Equisetum spp.-Lush herbaceous
-, ground cover and dense shrub-iree undersfcry are typlcal

along the creelc Photegraph by R: Ohmart May 1994.
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narow and deep (low width/depth ral]o) to sha].low and wide

(higher width/depth ratio). Road Creek. (Fig. 3) shows a point

bar, charactedstic of sediment overload, on the inside of the
bend, and in Bood stage the stream is eroding the outer bank.
Bear Creek (Fig. 4),’a tributary to Road Creck, shows even
worse bank instability and ‘erosion. Road Creek is functioning
hot at risk, while Bear Creek is not in PFC. The above charac-
teristics apply to foodplains with high rock content. Streams on
floodplains with low or no rock content will initially downcut;
after which, channel widening establishes a new floodplain at a
lower level. In either case, the stream begins to lose its ability
"to access its floodplain and recharge the water table.

The stream channel may be highly meandering or relatively
straight as it makes it way through the foodplain, depending on
landform steepness and other variables. In a healthy riparian
system, streambanks will be stoutly Hed together with roots of
trees, shmbs, prasses, and sedges. Many of these species are
rhizomatouns and/or stoloniferous, providing éven greater soil
stability. A short distance from the stream, woody vegetation in
the form of trees, shrubs, or both-begins covering the floodplain.

" At lower elevations, willow (Salix spp.) shrnibs and/or trees are
commeon along with Fremont cottonwood (Populus fremontif) or
narrow-leaf cottonwooed (P angustifolia). Other tree species
such as ash (Fraxinus spp.), box elder (Acer negundo), syca-
more (Platanus wrightif), quaking aspen (Populus tremuloides),
‘and big-toothed maple (Acér grandidenidtum), may be common
at moderate to higher elevations. At highest elevations and more
porthern latitudes, shrubby willows may dominate the food-
plain with the stream flowing around individual root masses.
All of these vegetation elemeats are vital to fish and wildlife.
The aboveground vegetation forms liviag strata for wildlife and
underground roots stabilize soils and reduce sediment transport.

"Numerous researchers bave emphasized the importance of
the combination of the woody roots of wees, shrubs, sedges,

and rushes in providing bank stability during flood events (Platts

FIGURE 3. Road Creek near Challis, Idaho. Large point bar
formed on the inside stream bend. New matetials are being
eroded away on the outside bend In high flows. Photograph
by R. D. Ohmart, May 1994.

Riparian vegetation can w1ﬂ'nslfu:|d tugh vetocmes of w
still maintain the positive factors of the bank-building pmctx.
The grasses, forbs, rushes, shrubs, and tress produce a varie

e

2
fibrous and woody roots that bind and hold soils in plnccgmm
woody roots provide physicul protection against the hyd}nﬁ‘

forcr*_t: of h.lgh ﬂows and aflow the- ﬁbmus roats to bind Lh“é’ﬁna

Beschta and Platts (1986) similarly reported the importancs
of the woody and fibrous mix of roots that created high bap}
stability during flood stage in small streams. Platts et al. (1985
reported that along Big Creek in Utall where there was goa
bank structure, that in abnormally large Aoods well-vegetate
banks were trapping sediment and actually building better chan
nel banks. These observations corroborate Smith’s (1976) find
ing that there is an inverse relationship between erosion and the
percentage of vegetation roots in streambanks. He observed tha
as the percent of roots increased, bank erosion decreased
Streambanks containing a“5-cm root mix resisted erosior
20,000 times better than nonrooted streambanks. -

Well-developed or mature sedge communities may approact
the soil-holding capacity of a woody-fibrous root mix in resist
ing erosion. Manning et al. (1985) measured root length density
(total root length) in a Carex nebraskensis community on the
Sheldon Antelope Refuge in Nevada.and found that in 16 cm:
there were 15 m of root. This root density extended downware
for 10 cm before it began 1o decline, and root depth was mea
sured to 40 cm. The upper roots contained very little,soil anc
these root length densities exceed any measured for any plan
community type. This type of root deusity and depLh combine
with the tough fleshy leaves overlaying the roots in flood stagf
creates a formidable barrier to erosion. )

FIGURE 4. Bear Creek near Challis, ldaho. The siream I
entrenched and undercutting it's bank. in the absence o
woody-reoted species the fibious roots of grasses canno
stabilize the bank. The separation of the stream from it
flocdplain and a lowered water table has allowed sagebrusl
to invade. Photograph by R. D. Ohmart, May 1994,



The nonwoody vegetation covering the Aoodplain is referred
"lpjas the herbaceous groundcover and serves 3 very important
functions during a flood. One is to be smashed over the flcodplain
soil and repel erosive forees. As the water subsides, the herba-
ceous vegetation lifts to provide roughness that slows the water
and suspended sedirnents are trapped on the floodplain. Stems of
shrubs and trees act similarly. The herbaceous groundcover is also
important in creating a boundary layer over the soil to prevent
solar heating and moisture from being swept away by wind. The
under, mid, and overstory act similarly at a larger scale.

* Stromberg et al. (1993) quantified the respanses of a ripar-
ian Aoodplain following a 10-year flood-event of 368 m3/sec
along the Hassayampa River, central Arizona, in March 1991.
Pole-sized cottonwoods suffered 6% mortality in 1991 on the
high Boodplain, while those lower and closer to the channel
had 40% mortality. The 150-200-m-wide Boodplain received
-g_ood overbank watering and a mean of 8 cm of new sediment.
'."D‘ensely vegetated areas received up to 0.5 m of new soil
d‘éposxts An abundance of new seedlings of cottonwoods and
wﬂlows followed the Aood along overﬂow channels and main
channel sediment bars.

ﬁNatural floods play a vital role in the functioning and health
-fripadian systems. Normal 1-3-year floads in functioning sys-
‘toms‘define the stream channel characteristies and are key in
mﬁ:ilr.a.mmg the health and annual productivity of riparian sys-
tEms-'Usually 1 heavy annual fidod occurs in late spring or early
%ma during snow melt. Some systems may experience late
Sum%_mer ﬂoods as well. Annual ﬂoods n functlonmg systcms

ptneuts The flooding of the ovcrbanks saturates these

E ’mgﬁoodplam and establishes. Lhe:_level of the groundwater
%— =T’ peneral; a mound of water parallels the edge of the
._géamfas water is forced from the stream by hydrostatic forces

gof this monnd the water table slopes gently downward
topcgraphy‘ {The high water table irrigates the roots
and se,dges keepmg them constantly mundatecl
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néthe water and stream channel interface. Along the out- -
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examined oxidation-reduction potentials in riparian zones and
demonstrated the importance of nutrient cycling, especially at
the land-water interface. They stress the patterning and diver-
sity of vegetation from the stream’s edge along this aquatic cline
or gradient and how each plant community contributes to high
water quality. In an undisturbed watershed in the Sierra Nevada,
Rhodes et al. (1985) reported that over 99% of the incoming
nitrate-nitrogen was converted to nitrous oxide or elemental
nitrogen. Decoupling of the stream and its banks immediately
begins degrading water quality. Streams in PFC produce high
quality and quantity water and outside influences that alter the
soil-water interface seriously impair the functional integrty of
the syster.

Qccasionally a healthy stream will be subjected to a storm
event with heavy loss of trees and shrubs. While an unusually
heavy fiood event may appear to be destructive, it serves to reju-
venate the system. Older or weak, senescent plant communities
may be eroded away and banks lost; new sediment beds will be
deposited in their place. As riparian plants evolved with Aoods,
they are highly adapted to pioneering into newly deposited soils
left as a flood recedes. Many tree and shrub species are rhi-
zomatous and sucker when the roots are hit or abraded by rocks,
and most have wind- and water-carried secds that ripen and are
dispersed prior to and during natural floods. These spaeies usn-
ally depend upon the presence of new wet sandbars as nursery
sites. Many riparian trees and shrubs can also propagate vege-
tatively; so if young plants are mprocted in 1 area and buried
downstream, they root and begin sending up suckers.

STREAM VELOCITY AND
- EROSIVE FORCE IN FLOOD STAGE

- To appreciate the value of.i'iparian vegetation in spreading and
slowing bank cverflows and reducing Aood damage consider the
relationship between stream velocity, resistance to flow, and
stream gradient. The equation. (Chow 1959) for determining
water velocity shows an inverse relationship between stream
velocity and resistance to flow provided by riparian vepetation.
Thus, if the resistance of flow is doubled (increase vegetation),
stream velocity is cut in half, The floodwaters are slowed and
spread laterally over the floodplain as the vegetation resists flow.
" ‘The erosive force or working power of the stream is propor-
tional to the third power of velocity, Therefore, if water veloc-
ity over the floodplain is reduced by a factor of 5 the erosive
power oflwater is reduced by 125. These physical relationships

°  highlightithe importance of the vegetated streambanks and the
_ ability of. the floodplain trees and shrubs ta bend and sway but

nof?break nr ﬁood events.
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height would be less, with longer duration and lower intensity.
Newly formed sandbars with elevated water tables are the
. seedling germination points and nursery areas for cottonwoods,
willows, and other riparian species. A slow decline of the water
table in a well-vegetated flcodplain would promote new seedling
~ germination and establishment. The converse would occur with
a rapid decline of the water table in the highly ercded stream.
In the degraded stream with a broad channel and only fibrons
roots of grasses holdmg the soils, there would be erosion and
scouring in the 11.3-km/hr-moving flood. The wide thannel
migbt be sufficiently large to contain the flood event entirely
within its banks. This could unﬂercut banks and possibly scour
* out mature trees adjacent to the stream. Shiould channel capac-
ity be insufficient to contain the flood event, the absence of
shrubs and herbaceous: groundcover would result in scouring
and erosion of the floodplain. The overbank floed event would
be rapid, possibly manifesting itself in only a few hours (high
intensity and short duration), and .once terminated the water
table would guickly recede to the normal level of the stream,
resulting in very little recbarge to the water table.

|

"RIPARIAN FUNCTIONS AND FISH AND
WILDLIFE VALUES OF RIPARTAN HABITATS
Riparian functions are the ability of the habitat (i.e., biatic

and dbiotic elements) to provide the ecological needs of a
species to fulfill its annual cycle. This includes the suitability
of the nabitat for breeding and rearing young, foraging, cover
(all types), and overwintering. For terrestrial wildlife this also
includes quantity and quality of habitat for migratory stopover.
The abiotic component (e.g., water temperature, chemistry)
may be more limiting for fisheries than terrestrial wildlife, at
least in trout populations (Behnke 1992}, which are discussed
in the next section. '

Fishery and wildlife values are extremely high in riparan
habitats, and these values are generally expressed as individual
densities, species richness (biodiversity), biomass, and number
of uncommon or rare species. A frequent expression for birds
is numher of breeding pairs per unit area. A comumonly used
value in fisheries is biomass or standing crop. In general, the
higher the number the greater the value for fish and wildlife.

Fishes

Fisheries ecologists in the West more quickly determined
which riparian elements were more important for fishes than
have ecologists for terrestrial species. For example, Plaits (1979)
summarized fishery needs, while only 2 years earlier the first
riparian symposium was held on wildlife (Johnson and Jones
1977). Perhaps the economic importance, recreational value, a
more direct sensitivity of fishes ta changes in their environment,
and declines in population numbers spurred a greater urgency to
gather data sets for management purposes. Few terrestrial
wildlife species in riparian habitats have economic value or are

e,

“slowed water, and little, if any, scouring damage:. The..ﬂood’_:_

P S MR L g L R Y e L Pl ot | QL A e R ST . 3 7% P

Trout, as a group, have relatwely narrow tolemces to-phjé '_
ical anc[ b1o!og1r-a] changes in stream condition (Platts 1951‘ 4

hlgh in dissolved oxygen and low in suspended sedu:ne‘ntg—“
{Behnke 1992). , . B 1

In many 1nstance.s trout abundance may be constrained fp

and ﬂow All Lhesc factors are directly related to proper charms}j
shape, bank stability, transport of sediment load, and the abl.hty’é
of tbe stream to dxssxpate overﬂow energy outo its ﬂoodpla.uxuj

excess can affect pool and nfﬂe quahty

Esseutially there are 4 types of habitat that are . vital toa hcalthy?
trout population: spawning habitat, nursery or rearing habitas;:
adult habitat, and overwintcring habitat. Habitat requirements: are.
variable depending on life cycle stage, species involved, season
of year, geographical Jocation, and even time of day. D

Spawning habitat is found in the riffies of a stream. They are
also sites for re-oxygenation of water, production of insects for
food, and they contain the spawning gravels necessary for the
incubation of fish eggs. Optimum riffie conditions provide watéf'
velocities to clean the gravels of sediment; sweep away met"zi;_',
bolic wastes from developing embryos, and supply high levels
of dissolved oxygen (Behnke 15992). Spawning gravels may also
be selected based on their proximity to high-quality rearing
habitat (Platts 1990). Trout fecundity is generally very high and
in'healthy streams there is a remendous: surplus of young ﬁsh
that die of natural causes (Behnke 1992).

Quality rearing habirtats have adequate protective cover and
varying situations such as spring seeps, side channels, and small
tributaries where water velocity is low. Without these hab:tars
young fish can be swept away leaving imbalanced age cLag'es
{Nehring 1986). An overabundance of rearing habitat can 2
m excesswe recruitment with young and adult ﬁsh then p]a d

.u‘f

population consists mostly of young small fish ('Belmke 199;)*
Adult habitat is frequently the limiting factor in most sl:ma,ms
(Behnke 1992). These habitat compmnents are charactenzed-ﬁﬁ




5 _'(jﬁsmtenﬂy showed good bank condition with high standing
% crop (Clarkson and Wilson 1991). A model predicting trout bio-
Zmass in Wyoming showed that annual flow regime had the
:i,g_, greatest influence on trout biomass (Binns and Eiserinan 1979).
- low base flows in late summer were adequate to keep adult
Z habltats submerged, trout biomass remained high, but if base
%ﬂows dropped to levels where shorelines and overhanging banks
-.‘ware exposed, trout biomass declined. -
faiz: Winter habitat is characterized by deep water with low cur-
.nt velocity and protective cover. The latter consists of deep
Eﬂols with large boulders and root wads (B_]O['D.l'.‘l 1971). Deep
5 -‘eaver (Castor canadensis) ponds provide excellent winter
: habxtat. Behnke (1992) poinis out the importance of this habi-
i ;,' ik to winter survival, but it may be overlooked when a river is
'vﬂuated for trout habitat.
‘Tmut biologists have suggested a list of conditions necessary
‘? opumum trout habitats (Armour 1978 Bowers et al. 1979,

gsuﬁsumﬂ (3) a minimum of 80% of the streambank should be
H,Lmstable condition, (4) a-minimum of 50% of the streambanks

5 miId,bt: overhanging; and (5) a minimum of 50% canopy -
P Yez;fbr ‘the entire. st.ream. ‘

.m_
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what were the most important vegetation components required to -

- satisfy the ecological needs of groups such as birds and mammals

(Rice et al. 1984). In some instances these components were
examined at the species level with the objective of designing and
revegetating areas that would contain high wildlife values.
Statistical methods were used to group hundreds of quanti-
fied communities throughout the Southwest (ignoring plant
species composition) to examine commen groups. Six structural
groups emerged (Anderson and Ohmart 1986) (Fig. 5). This
grouping allows comparison of wildlife values of similar struc-
tural types among themselves and between themselves based
solely on structure or, when desired, plant species included. It
also allowed tracking of changes in wildlife values as young
communities changed through time to maturity. Ultimately,
these analyses allowed the testing of numerous vegetation vari-
ables and which were most strongly correlated with highest

- wildlife values. For example, foliage volume or dense foliage at

arty layer always supported more species of birds and pgreater
densities than sparse foliage volumes.

There are indirect data on the importance of foliage volume
and the willow communiry in locations other than the Southwest.
Duff (1979) reported a 350% increase in raptors and passerine
birds on Big Creek in Utah with the inclusion of willows and
increased foliage volume in the midstory. Taylor (1986), on the
Blizen River in southeastern Cregon, reporied increases in avian
* species richness and densities 11-13 times higher in low willow
: foliage versus high willow foliage understory habitais. Similar
avian responses have been reporied for Sheep Creek in north-
western Colorado (Schulz and Leininger 1991).

Undoubtedly an mlportant component of willows is their rich
and diverse insect fauna. Sputhwood (1961) reported that the
Salicacene supports one of;the richest and most diverse insect |
fannas found among tree farmhes. This rich.food ahundance
- must be very attractive to msecuvomus fishes, amphibians, rep-
tiles, birds, and small mammals, Further arthmpod abundance
has been demonstrated. to. be.a bettsr. predlctn;c ‘of densities of

" insectivorous birds than either. fohage volume or-foliage height

dwerslry (Brush and. Stiles 1986) Rotenbe::ry (1985) has also
suggested that hirds may respond.mun: o plant taxa than struc-

u‘“&-""-‘-'ﬂﬂf"“""‘

i «198' %u:%g




‘FIGURE 5. Vegetatlon structural types based on foliage prof‘ les and volumes (Anderson and Dhmart 1984) The pauc'ty oi
-understory vegetalion in type Ul is because of heavy shading by the dense midstory and canopy vegeta.tion. As the fores
matures, individuals and groups of trees die, allowing light penetration and an understory to develop. .

'becoming more common at higher elevations. It generally does
-~ not have high wildlife vajues, but it provides better wildlife
habitat than bare soil."Only in exceptional instances have

vrldlife values in saftcedar hegun to approach those of native

- plant communities (Engel-Wilson and Obmart 1978, Brown and
Trosset 1989). Russian olive (Elzeagnus angustifolia), ancther
naturalized exotic, is becoming more abundant in riparian areas
in the Intermountain West. Limited information indjcates that its
wildlife values are not equal that of native npanan trees (Knopf
and Olson 1984).

Vegetation components most important to wildlife, in order
of importance, are tree species and their densities, foliage height
diversity, foliage volume, patchiness, and shrub specms and
their densites {(Ohmart ef al. 1288).-

Individual Tree Species end Their Densities. The cotton-
wood-willow component is consistently more important to indi-
videal avian species than any of the other vegetation variables
(Rice et al. 1984). Avian densities and species richness values
in ripanan forests are extremely high. Carothers and Johnson
(1975) reported 1,059 breeding pairs/40 ha in cottonwood-wil-
low forests an the Verde River in central Arizona; the highest

reparted values of any habitat in the continental United States. -

 Foligge Height Diversity. A community with a high foliage
height diversity value is tall and structhirally complex with high

foliage volumes at the herbaceous under, mid, and overstory..

This plant community attribute is also imporiant to some: arbo—
real rodents (Anderson and Ohmart 1984) and reptﬂes (Vi and

Ohmart 1978). Along the lower Colorado River; Ol:u:nart and )

Anderson (1982) reporte.d 19 breeding bird species associated
with the dense canopy layer, 10 with the midstory, and 11 species
with the understory. Of all of the possible tree associated com-
munities, the dense mature cottonwood-willow forest has bott
the important tree species element and the vertical foliage pro-
file, thus providing the 2 most uﬂpurta.nt components. in avian
habitat selection.

Relative Foliage Volume/m3. The density of the vegetatior
in the overstory, midstory, understory, and herbaceons layers s
extremely important to satisfying the habitat requirements of
small mammals, Teptiles, amphibians, and breeding birds, Many
of the latter are neotropical migrants who tend to be habitat spe-
cialists (i.e., foliage gleaners) and as foliage volumes increase
in apy layer new wildlife species should be added and densities
of existing species increased.

Plant Community Paichiness. Patchiness is the unevenness
in mixes of different tree species or trees and shrubs horizon-
tally thronghout a relatively homogeneous plant community.
For example, in the Intermountain West a mix of willow speciés,
when mature, has different heights, providing patchiness. In 2
cottonwood-willow forest, cotionwoods will generally attain s
taller stature at maturity than willo“j, providing a patchiness
component throughout the canopy and midstory layers. In
honey mesquite (Prosopis glandulosa) communities, quail bush
.(Atriplex lentiformis), wplfberry (Lyeium spp.), or some other

- shrub mix provides horizontal patchiness through the commu-

"-f'mty ‘Patchiness should not be confused with natural edges o1

gecotom:s which are whcre 2 commumues meet,. T]:us is con-
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sidered an intercommunity value, whereas patchiness is an
ntracommunity value to wildlife. '

It has been suggested that patchiness in plant communities
provides extra niches or gpportunities for bird species to occupy
these areas, which would increase avian densities and species
richness (Wiens 1989). Comparisons of saltcedar monoculiures
that have little or no patchiness to very patchy cottonwood-wil-
low habitats, show there are significant differences in avian den-
sities and species richness values (Ohmart and Anderson 1982).

Shrub and Shrub Species Components. Shrubs in desert

riparian habitats have received little attention in their impomance

to wildlife, though willows at more northern latitudes have been
reported as important foraging habitats, breeding areas, and as
thermal and escape cover for birds (Wright et al. 1983, Krueger
and Anderson 1985, McEneaney 1988, Chadde 1989). In desert
ripacian habitats wolfberry and quail ush are exmemely impor-
tant in the riparian shrub component. Both provide escape cover,
but quail bush appears more important as it provides winter ther-
mal cover because it is evergreen, unlike most riparian trees and
shrubs. Quail bush’s year-round preen foliage also supplies a

high insect population for foliage-gleaning forms of wildlife; the

fruits are consumed as well. A mature quail bush is commonly
2.5 m tall and frequently covers >9.3 m2. The moist, decompos-
ing leaf litter under these shrubs is replete with detritivorous
insects that are heavily fed upon by quail, thrashers, towhees,
aod small mammals. Along the Colorado River in western Ari-
zona, Ohmart and Anderson (1982) reported that moderate den-
sitles of quail bush mixed with exotic saltcedar significantly
increased avian species and densities year round.

Patch size or forest community extent is undoubtedly an
important wildlife component. in broad alluvial floodplains.
Most have been modified, fragmented, or so degraded that there

has been little opportanity to document the refative importance -

of this variable to wildlife: Intuitively, a 40-ha riparian forest
would fulfill the habitat needs of more species and support
greater densities of wildlife per unit area than a 10-ha patch.

For example in a marure stand of willows 1,000 m long and
800 m wide, the outer perimeter (40-60 m) of the stand serves
as a buffer area deterring the entry of nest parasites and- preda-
lors. to:the core or central portion of the habitat. The core area
Provides optimum conditions for willow thicket specialists to
live and reproduce be they birds, small mammals, amphibians,

or reptiles. If this commuunity is fragmented or broken in half by

aroad or some other interference the core habitat is significantly
educed in size since nest parasites and predators now begin
WOrlup g these new perimeters. This model applies o any expan-
-plant community type be it a deciduous forest or wetland.

Hz’iﬁﬁat fragmentation can also be highly detrimental to wildlife
. Dng'lstreams with narrow bands of vegetation. If the vegeta-
. Ongm_destmyed at right angles to the stream so that wildlife

tering habitat for some species. Southwestern riparian habitat
importance was summed up by Laymon (1984:595) as *. . _ an
essential link for long-distance migrants from the north and are
an important wintering ground for many species.” Stevens et al.
(1977) reported that riparian study plots supported up to 10.6
times as many migrants as paired upland sites. These habitats
probably reach their zenith of imporance in the Southwest as
resting and refueling sites in as they are surrounded by an arid
and depauperate upland environment. Terrill and Ohmart (1984)
reported that some wood warblers, in an attenipt to overwinter
as close as possible to the breeding grounds, do so in these habi-
tats as long as winters are mild and insect resources are abundant.
Their importance as fueling and stopover sites is explained by
studies examining fat reserves, body mass changes, and duraton
of stay {Cherry 1982, Moore and Kerlinger 1987).

BEAVERS: A KEYSTONE SPECIES
IN SMALL-ORDER STREAMS

It is difficult to fathom that before European settlement the
beaver populadon in North America was somewhere between
60,000,000 and 400,000,000 and extended from the Arctic tun-
dra to the deserts of northern Mexico (Saton 1929). Their abil-
ity to influence small-order streams is very significant (Naiman
et al. 1986, 1988), and yet science is still far from understand-
ing their full role in riparian ecology. Their importance in larger
streams as controlling agents may be more significant than cur-
rently presumed (see Dobyns 1981).

Maiman et al. (1986, 1988) reported- that when beavers
remain unexploited they can dramatically alter ecosystem struc-
ture and seam dynamics, especially in second- to fifth-order
streams. Alteration may be as much as 20-40% by: (1) modify-
ing channel geomorphology and hydrology; (2) retaining sedi-
ment and organic matter; (3) creating and maintaining wetlands;
(4) modifying outrient cycling and decomposition dynamics;
(5)- modifying the plant species composition and physiognomy
of plants; (6) infiuencing the tming, rate, and volume of water
and sediment movement downstremn; and (7) through the cre-
ating of pools and backwaters generating totally new fish and
wildlife habitats which cesults in significant increases in hiodi-
versity, Allred (1980) working in Idaho documented increases
in habitat types by beavers and their value to many wetland
plants and anirpals. They may selectively harvest irees to open
and modify fiparian forest composition and age classes to
increase patchiness (Jenkins 1979, 1980). The efficiency of sed-
iment wapping by beaver dams has been reported by Smith
(1980), who measured as much as a 90% reduction below dams.
Not surprisingly, these habitat alterations are persistent over the
riparian landscape for centuries (Rudemann and Schoonmaker
1938, Ives 1942, Neff 1957).

Impounded waters behind dams provide habitat for fish and
waterfow!, while emergent and lush vegetation around the pond
is fayored forage for browsing mammals. Medin and Clary
(1991) compared small mammal populations around a willow-
dominated beaver pond and an adjacent nonwillow riparian
hahitat in east-central Idaho. Relative density of small mam-
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mals was 3.06 times higher and standing crop biomass was 2.71
times higher in the willow-dominated habitat around the heaver
pond. Species richiness and diversity were similar between the
babitats, but voles {Microfus spp.) and shrews (Sorex spp.) were
more abundant around the beaver pond (Medin and Clary 1991).

To observe a stream in PFC supporting a beaver population
is an educational experience, especially with a stream gradient
of about 3%. On Rough and Tumbling Creek, Pike National
Forest, Colorado, beavers had totally negated the gradient and
each dam was a living classroom of hydric to xeric succession.
Behind new dams one could see early stages of sediment depo-
sition, older dams showed trapping of sediment by rushes and
scdges, others showed stabilization of soils by the woody roots
of willews and the forming of backwaters, and ultimately wil-
lows and quaking aspen with little surface waler. As an inter-
esting exercise, the reader may want to reread the PFC
definition (BLM 1993) at the beginning of What is a Praperly
Functioning Riparian System with the beaver in mind.

Some streams may not have the capacity to support beavers
for more than a few years (W. Elmore, BLM, pers. commun.).
These are streams where shrubby willows dominate the flood-
plain and the tall deciduous tree element is highly restricted or
absent. This may be a food limitation for beavers and after a few
years the reduced food supply forces the animals to move to
new areas, The importance of beavers in wesiern streams is
poorly undersiood and why Lhey are transient in the above
Streams needs examination,

HISTORICAL RAMIFICATIONS OF
WESTERN LIVESTOCK GRAZING
To give the reader a feel for the evolution and impacts of
domestic livestock grazing on western rangeland and riparian
habitats, a brief history of this industry’s activities seems appro-
priate. Plarts (1979) also gives a thumbnail historical sketch
West-wide, and Young and Evans (1989) discuss bistorical
events in Nevada. The West was open and grazing uncontrolled

prior to the establishment of the USFS and the various national

forests around the turn of the century and the BLM around
1946, A calf could be purchased for $5 and sold a few months
later at $65 with the grass and land being free. Arizona (then a
territory since statehood was granted in 1912) is used as 2 model
of the consequences of open range and unabated livestock use
throughout the 11 western states.. '

Domestic livestock have grazed portians of the southwestern
United States since about 1700. Early Americans did not pos-
sess domestic livestock but obtained access ta them when the
Spaniards brought cattle, horses, sheep, and goats. Simpsan
(1952} reports that around 1675 there were approximately
200,000 cattle and 2,000,000 sheep on the Central Plateau of
Mexico. Within 50 years these numbers would increase lo
1,000,000 cattle and 8,000,000 sheep. Rariches were established
near the southern fringe of the Sonoran Desert by 1610 (Ewing
1934). By 1694 cattle were grazing the grasslands on the Bav-
ispe River (northern Sonora, Mexico) and headwaters of the San
Pedro River (southern Arizona) as reported by Bolton (1948).

\
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Cattle spread rapidly into New Mexico, Arizona, and south:
ermn California as each new mission was established. As Fal.hm-
Kino traveled and explored the Pimeria Alta, he gave hvesto-cE
as gifts (Bolton 1948), and in 1701 he made 1,400 animal§
available to Baja California. The mission in Tucson, San Xa\qeg
del Bac, received 700 head in 1702, and by 1703 another 3 500
head were available from Kino's home base in Dolores, Sonm-a1
Mexico. Domestic livestock were extremely important to lhe
new settlers in that they prowdcd a reliable supply of meat;
milk, wool, and leather in a harsh and unpredictable environ-
ment. By 1750 individual herds of 4,000-5,000 animals were
not uncommon (Pfefferkom 1949).

Many of these cattle became feral as Apaches raided the
haciendas and ranches. Bancroft (1883) reported the Apaches
prefcrred horse meat to-cattle so raids on ranches were thought
to be more for horses and mules, with the cattle being liberated
as ranch hands were either killed or abandoned the area: Herds
of wild cattle were frequently reported in journals from 1846-
1854 (Clarke 1852, Cox 1925, Puweﬂ 1931, Durivage 1937,
Evans 1943),

The 200-year dominance of the Spanish was essentially ter-
minated at the end of the c1ghteenLh century. Domestic livestock
had an important influence on the Indians, and this continued
with the Mexicans. Land. grants were made along major rivers
where water and feed for domestic livestock were most reliable
and abundant.

Cooke in 1846 (Bieber 1038) camp{,d near Agua Prieta
Creek, wrote that wild cattle were so numerous that the spring
had the appearance of a stockyard. Many wild cattle were slain
by the officers and an .,smnated 5,000 watcred at lhe spring
{Bieber 1938).

From 1700 to 1850 numbers of. domesnc hvestock grazing in
the Southwest were significant and increasing, but stocking
rates were much less than those that would be reached between
1850 and 1900. In 1870 there were only 5,000 head of cartle
reported in the Arizona Territory (U.S. Bureau of Census
1872:111, 75). Over the next decade this industry grew to pro-
vide beef to Army posts, Indian reservations, and growing pio-
neer settlements. Most cattle brought into Arizona were driver
from Texas and' Sonora, Mexico. Two drivers brought in over
15,000 head in 4 herds in 1872 (Wagoner 152}, By 1880, 2,500
head were reported east of the San Pedro River in southcastern
Arizona; the San Pedro Valley contained 10,000-12,000 head of
sheep and about 8,000 cattle. There were 20,000 cattle south of
the Gila River and the Arizona Territory contained about 35,00(
cattle (Wagoner 1952, 11.5. Bureau of Census 1883:I1T [41-42),

By 1883-1884 in Arizona *. . . every running stream and per-
manent spring were settied upon, ranch houses built, and adja-
cent ranges stocked™ (Report of the Governor 1896:21). By
1885, there were 435,000 head repofted and half were not cen-
sused. “This number is being rapidly increased, and within
another year it is expected that ranges with living springs ant
streams will be fully stocked” (Report of the Governor 1885:8).

The 1880s were not a time of ranquility on these open range-
lands. Battle lines were drawn and those who controlled watet
access dictated who grazed the range. Many ranchers recognized
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the problems of overgrazing but couid do little about it. More
cattle came while established ranches continued to build their
herds. By 1890 it was estimated that >1,000,000 head grazed the
territorial ranges of Arizona, and possibly as many as 1,500,000
(U.S. Bureau of Census 1895:1, 29). Peterson (1950) reported
>2,500,000 head in Montana, >2,000,000 in New Mexico, and
1,250,000 for Utah and Wyoming in 1890. It is estimated that
about 19,000,000 cattle and sheep were grazing the arid West in
the late 1880°s (General Accounting Office [GAO] 1988).
Wilkenson (1992) estimated 26,000,000 cartle and 20,000,000
sheep in the western United States at the end of the century.
Drought struck the cattle industry in Arizona and adjacent
states from 1891 to 1893. In 1891 the Governor (Report of the
Governor 1896:22) esrmated 1,300,000 head of domestic live-
stock in Arizona, Poor summer rains, coupled with reduced win-
ter moisture, intensified overgrazing to the point that it would be
extreme before the drought was over. Cantle died on poorer ranges
in the hot dry months of May and June of 1892, Below-normal
rains in July and August compounded the problem throughaut
Arizona. By late spring of 1893 the Governor (Report of the Gov-
. ernor 1896:22) reported the losses as “staggering.” Land (1934)
stated “Dead cattle lay everywhere. You could acteally throw a
rock from one carcass to another” J. W. Toumey, Chief Botanist
in charge of Grass and Forage Plant [nvestipations for the Arizona
Experiment Starion in Tucson 1n 1891, wrote regarding the south-
eastern Arizona, grasslands, ““There are valleys over which one
can ride for several miles without finding mature grasses suffi-
cient for herbarium specimens without searching under bushes or
in other similar places” (Bahre 1991:113). Livestock mortality
estimates were placed at 50-75% (Report of the Governor
1894:22). Waguner (1952:120-21) supported these mortality esti-
mates for Pima and Cochise counties. Even if mortality rates were
only 30% on better rangelands, the ecological destruction of
watersheds and riparian habitats in Arizona were easily pre-
dictable. Vast areas of rangeland were left harren and unprotected
from erosion by wind and rain tHastings and Turner 1965,
* Dobyns 1981). In heavy storm events topsoil eroded inta the now
highly weakened and poorly vepetated riparian habitats, Mature
riparian forests were scoured out, leaving more soils vulnerable
to*erosmn from the next storm. With heavily reduced or no
gruundcover on Arizona watersheds, even small storm evenis
resulted in high surface runoff and heavy soil erosion. Even if
ﬂood conditions were conducive to seedling establishment, “con-
tmued overuse of riparian bottoms eliminates essentially ail
Iepmducnon as soon as it becomes established™-(Davis 1977:60).
‘Bévclopment of the grazing industry in the other western
'f.es does not differ dramatically in fiming and consequences
v th watersheds and riparian habitats (McArdle et al. 1936,
'{__' erson and Harris 1973, Adams 1975, Behnke 1978, Meehan
g diPlatts 1978, GAO, 1988, Chaney et al. 1990). Apparenty
%es in northeastern Nevada suffered similarly and during
"5? er of 1889-1870 there was 4 95% loss of cattle (Young and
1 . h $:1989). The legend was that one could walk for 161 km
g: !‘.he Mary RIver 2 fork of the Humboldt River, and step

Not only did cattle starve, but the resources suffered as well
as depicted for Chaco Canyon, New Mexico (Chapman 1933).
The First white settlers in 1849 reported the sireambed was
approximately 3 m wide and 0.6 m deep. In 1924, the stream had

. entrenched to 10 m and the arroyo was about 100 m wide. The

ecological balance had been so “. . . disturbed by overgrazing,
erosion has moved a thousand fold more soil in 50 years than in
the preceding ten centuries” (Chapman 1933:75). In 1924, Bryan
(in Chapinan 1933) listed 21 important streams in Arizona, Col-

‘orado, New Mexico, and Utah. All streams had Aoodplains sup-

porting forests of cottonwoods and willows and at that time only
supported scattered sage (Arremisia spp.), greasewood (Sarco-
batus vermiculants), or mesquite.

Deterioration of western riparian systems began with severe
overgrazing in the late nineteenth century, and extensive field
surveys in the 1980s demonstrate that much of them are in the
worst condition in the history of this nation (Chaney et al.
1990). Drought may not have intensified overgrazing as
abrupdy in the other western states, but the ecological conse-
quences of overgrazing to riparian habitats were similar,
throughout western rangelands. :

Overgrazing of public lands continued virtually unabated into -
the twentieth century. Range conditions similar to those in Ari-
zona were reported by Esplin et al. (1928) on lands in Utah, by
Keck {1972) in the Great Basin, and by McArdle et al. {1936)
when they provided descriptions of unclaimed public lands
(now BLM lands). They reported that approximately 84% of
these lands had lost more than half of their forage value and for- -
age was depleted on an average of §7% throughout the West.

Overgrazing of National Forest lands “became so critical”
(Platts 1981a), that the Taylor Grazing Act was passed in 1934
to protect the remaining unclaimed public land and stabilize the
livestock industry. Though this action established aliotments and
adjudicated numbers on these unclaimed public lands, it was, at
best, token service to overgrazing on public lands in the 11 west-
em states. On USFS land when permitted livestock numbers
were assigned io permittees they were frequently too high. Most
UJSFS lands were not fenced unil the 1930s (Bahre 1991). Bahre
{1977:27) quotes old timers stating, “The cattle went where the
feed was when there was open range, wheéreas today with fences
and supplemental feeding, the cattle stay in pastures for longer
than the grass can feed them, ruining the land.” The only impor-
tance given Lo riparian habitats during this period was their value
in providing extra forage and water for livestock. Up until the
late 1960s, riparian habitats were viewed as sacrifice areas. The
mare valuable grazing allotments contained 2 | perenma.l
streams within their boundaries.

LIVESTOCK IMPACTS TO RIPARIAN HABITATS

This chapter deals with the effects of domestic livestock graz-
ing on riparian habitats, but the reader should be aware that
other human activities, both past and present, have desroyed
and heavily degraded riparian habitats as well. For example, the
virtual elimination of beavers by trapping undoubtedly had a
large impact on riparian habitats throughout the West. These
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animals have major influences on small-order streams and their

removal must have radically altered water retention and sedi- -

ment trapping capabilities of streams. Naiman et al. (1986,
1988), Ehleringer et al. {1992), Elmore and Kauffman (1994)
and ‘many others share similar conclusions.

In more recent times, western water management has
destroyed and degraded untold thousands of hectares of ripar-
ian habitats along major perennial rivers (Stevens et al. 1977,
Ohmart et al. 1988). Reservoirs inundate many thousands of
hectares of riparian habitat and regulated flows below dams
bave heavily degraded riparian habitats by stopping or highly
altering natural floods. Without natural floeds the life cycle of
cottonwoods and wil]ows is broken. These moderate-lived tree
species persist for many ycars but evenmally disappear because
no seedlings are produced as replacernents. Along heavily man-
aged streams, channelization and riprapping of banks follow
dams and reservoirs. Vegetation is stripped from the banks to
place large boulders or riprap, and channels are deepened by
dredging. This further decouples the stream from its floodplain
and lowers the water table, drying up old oxbows and marsh
areas. With the threat of Aoods eliminated, farming expands on
the aliuvial floodplain allowing rapid conversion of native habj-
lats-to colton, alfalfa,-znd other farm crops. Evaporation from
-reservoirs and leached salts in return irrigation flows to the river
increases downstream soil and water salinities, providing opti-
.mum conditions for the rapid invasion of salicedar. Other water
management projects such as curting riparian trees to salvage or
save water was undertaken along many perennial streams in the
“West. Activities such as logging, mining, eroundwater pumping,
construction of roads, woodcutting. offroad vehicle use, and
uncontrolled recreation have also degraded riparian habitats
{Bushy 1979, Noh 1979, Swan 1979). In general, water man-
agement and groundwater pumping has had its greatest impacts

to western riparian habitars at lower elevations along most

- perennial rivers, and domestic livestock grazing has manifested
itsetf ubiquitously at all elevations in the West.

-General Considerations

All evidence indicates that virtually all riparian habiiats
received unmanaged grazing throughout the !1 western states
as the livestock industry developed (Elmore and, Kauffman
1994). Even Grand Gulch in southeastern Utah, with its veru-
cal sandstone walls of 61 to 122 m, eventually had trails built
so that lvestock could access the forage (Blackburm 1993). Few
western streams with significant forage availability escaped
domestic livestock grazing. -

Use of the term “unmanaged livestock grazing” refers to the
practice of releasing livestock into an area without any planned
riparian growing season rest or measures designed to protcet
the health of the vegetation along the stream or its floodplain.
Unmanaged grazing always resulls in excessive atilization in
riparian areas, impairment of plant species vigor, and physical
damage to the channel and banks.

Unmanaged grazing of riparian systems has been and con-
tinues to be practiced. Today even though most allotments have
management plans, all were designed to meet phenological
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growth requirements of upland vegetation. Watersheds may
benefit from these grazing approaches, but riparian habitats are
degraded under these plans and wﬂl continue to be until man.
apement changes are made: o

When livestock are put into an allotment or farge pasture,
they go where they wish or, in many instances, riders drive the
animais to wet meadows or- other riparian areas where forage
and water are abundant. In cow-calf operations the veteran cows
know the allotment and where they want to be. Cattle, like most
animals, have home ranges, favorite foraging areas that usually
include some or all of a riparian habitat, and centers of activity
(Martin 1979),

Riparian habitats prowde the 4 basic requisites essential {o
wildlife or domestic livestock: food, water, cover, and space.
The attractants of lusb vegetation, water, and shade are siluct
that cattle will spend 3-30 times longer in riparian habitats than
adjacent uplands, based on areal extent (Skovlin 1984). Cattle
congregate in the floodplatn in the hotter, drier summer months,
imposing heavy use during the heart of the growing season, and
in many instances througbout the growing season. Platts and
Nelson (1985) reported nearly 100% herbage removal in ripar-
ian habirtats in the semiarid big sagebrush zone. “Because cat-
tle prefer stream side environments, deterioration of tiparian
habitats has been significant and much of the deterioration con-
tinues” (Platts 1979:48), If grazing use is year-round or even
extends into the cooler months, some livestock may disperse
into the uplands, but enough will remain in Lhe.riparian area to
disallow seed development or stored energy reserves for winter.
Reduction in livestock numbers is not a management approact
to eliminate degradation to npanan babitats,

This was demounstrated in Nevada on Mahogany Creek
where herd size was reduced in efforts to improve trout babitat.
Dahlem (1979:34) concluded that

Based on photographic evidence and data availabiliry, one fact is

apparent. The reduction in livestock grazing but continued annual

use, had Ilittie beneficial effect on riparian habitat along

Mahogany Creek. Only after complete removal of livestock use

by fencing was significant riparian habitat i tmprovement accam-
. plished along Mahogany Creek.

Gus Hormay related to Olson and Armour (1979:69):

Vegetation in certain areas, such as meadows and drainage ways,
are invarably closely utilized under any stocking rate or system
of grazing. Such use may be detdmental to wildlife, esthetic or
recreational or other values. Where this is the case, abous the only
way to preserve values is 1o fence the area off from grazing.
Reducing livesiock or adjusting the grazing season usua.lly will
not solve such a problem.

The presence of cows (wt £400 kg each) and/or bulls (wt 800
kg each) concentrated along streams, foraging along stream-
bunks, and constantly crossing the stream, either season long oi
year-round, causes extensive physical damage to banks and the
channel. That, combined with vegetation removal by each ani-
mal (about 350 kg of air dry-forage monthly) for >100 years
over most western rangelands has had a devastating effect or
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HISTORICAL. AND PRESENT IMPACTS OF LIVESTOCK GRAZING ON FISH AND WILDLIFE RESOURCES [N WESTERN RIPARIAN HABITATS

riparian systems. Busby (1979) contends things are better in the
uplands and he may be correct, but all observations indicate that
riparian habitats are highly degraded and generally continue in
that state. The Oregon-Washington Interagency Wildlife Coun-
cil (1979), based on numerous studies in the 11 westemn states,
identified domestic livestock grazing as a major factor in caus-
ing serious reductions in wildlife habitat productivity. It was sug-
sested by Bowler (1976) that overgrazing is the largest
environmental problem in the United States. Szaro (1989) after
extensively surveying riparian conditions in the Southwest

reported that livestock may be the major disturbance factor in’

western riparian habitats. The GAQ {1988:11), after talking with
agency officials (USFS and BLM) and examining many studies,
stated, “Poorly managed livestock grazing is the major cause of
degraded riparian habitats on federal range lands.”” Mosconi and
Hutto (1982) working in Montana, suggested that domestic live-

stock grazing is the major cause of riparian habitat disturbance

in the West. Chaney et al. (1990) stated that “extensive field
observations in the 1980s suggest riparian areas throughont
much of the West are in the worst condition in history.” Carothers
{1977:3) wrote that . . . the most insidious threat to the riparian
habitat today-is domestic livestock grazing.”

A GAQ (1988) report-was very negative on unmanaged live-
stock grazing and the condition of riparian habitats in the West.
[t also deait with restoration of some riparan areas and how

these restored areas were highly beneficial to the permittees by
providing advantages other than more forage production. These
managed areas showed high soil stability and improved range
conditions. I have thoroughly reviewed the GAQO (1988} docu-
ment and from my many years of assessing riparian habitats on
public lands, interacting with a multimde of USFS and BLM
personnel, and working with permittees, [ can only say that, it
is the most candid and valid assessment of conditions and prob-
lems facing riparian restoration. In most instances management
knows the problem and generally how to solve it. However,
resistance or total oppositdon by the permittee (and, sometimes

agency personnel) and the cost of making changes, severely

slows or stops any progress toward better riparian habitat man-
agement. Meehan {199 1:9) working with salmonid fishes com-
mentsion domestic livestock grazing and stream improvement,
“Persuasion has been difficult, and change has occurred slowly.”
:The importance of livestock forage production in riparian
babitats is demonstrated in northeast Oregon where 1 ha of moist
meadow soils has the potential grazing capacity of 10-15 ha of

forested range (Reid and Pickford 1946). These wet meadows

ff‘—prﬂsent < 2% of the range and produce approximately 20% of
lhe furage (Roath and Krueger 1982). They further report that
Pﬁgggse of the way livestock concentrate, the steepness of ter-
i i and poor water distribution away from the stream, in real-
dfethe 2% wet meadow is producing 81% of the practically
ble forage in the Blue Mountain grazing allotment.

%’Iost plants in the ﬂoodplam are hugh y paJaLable to livestock.

e Btﬂde protein -throughout the growing season and until the
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and caloric content than key upland forage species (McLean et
al. 1963, Skovlin 1967, Paulsen 1969). Not all allotments in the
West have the sedge component or broad wet meadows, but the
relative value of the riparian forage (plus water availability) to
the drier uplands is about the same throughout the West.

Reasons for Manapgement Change

“There is a genernl acceptance by managers today that most
riparian areas are in an unacceptable condition and that
approzches {0 restoration in the past have had limited success”
(Elmore and Kauffman 1994:219), The above statement is very
true but instead of "imost riparian areas” my experiences are that
almost all riparian areas are in unacceptable condition. To avoid
greater problems that ultimately may exclude grazing in ripar-
ian habitats, agencies and permuittees should immediately begin
to undertake livestock management in riparian habitats.

Important riparian issues loorm on the horizon, such as the
continued listin'g of endangered species, more species being
considered for listing, water quality, and recreation. If neowop-
ical migrant birds are unquestionably found to be declining in
the 11 western states because of domestic livestock grazing, this
will elevate the significance of riparian habitat condition to a
new level. The affluent and well-educated cadre of birding
enthusiasts that pursue this hobby will exert tremendous politi-
cal pressure on elected officials and federal agencies for imme-
diate legislation to protect riparian habitats. Spring will not-be
totally silent (Carson 1962}, but 60 to 70% of the songbird
species breeding in riparian habitats in the western North Amer-

-ican are neotropical migrants (Back et al. 1993).

The willow flycatcher (Empidonax traillii extimus), a neo-
tropical migrant, has recently been listed as endangered. (U.S.
Fish and Wildlife Service 1995). Approximately 718 km or more
of streams may be-inciuded as critical habitat for this species in
the Southwest. Listing packages are in preparaiion for several
other birds (all neotropical migrants) that will only exacerbate
user problems in that grazing decisions then must pass Section
7 Consultation under the Endangered Species Act. The gravity
of these Listings and the rapidiry of their occurrence is seen on
BLM lands where 10 years ago there were 75 wildlife species
federally listed as threatened or endangered. Today, there are 216
and 1,000 more species being readied for listing (Homing 1994).
These numbers do not include plants directly affected by live-
stock grazing. Western livestock growers perceived the Reagan
and Bush Administrations as allies, but in reality these elected
officials harmed the industry by not enacting slight management

" alterations qver their 12 years that could have avoided drastic

management changes today, As it is, permittees may lose use of
pastures or possibly entire allotments as new species are feder-
ally listed and critical habitats delineated.

. What financial hurden is being placed on the taxpaying citi-
zens of this country in atternpts to recover some of these species
that are now endangered from domestic livestock grazing? An
indepth cost analysis has not been attempted, but there are some
data for mineral extraction activities (Losos et al. 1995). A few
examples provide insight into this question. In 1989, BLM, in
trying to recover 5 bird species, averaged > $700,000 per species


GISLaptop
Highlight

GISLaptop
Highlight

GISLaptop
Highlight


258

{McClure et al. 1991). Two million dollars have been expended
.over the past 20 years to recover the Gila trout (Cneorhynchus
gilae), and another million will be expended by the year 2000
.(U.S. Fish and Wildlife Service 19934). The species is in greater
peril of extinction today than when recaovery efforts started
because the team wants to avoid controversial issues such as
domestic livestock grazing. The U.S. Flsh and Wildlife Service
(1994) plans to spend §15.5 million over the next 12 years to,
recover the desert tortoise (Gopherus agassizii). Homing (1994)
estimates that the BLM total recovery cost for the Lahontan cut-
throat: trout (Oncorhynchm clarki henshawi) will exceed 314
million, with fencing costs being estimated at $3,000/km. The
U.S. Fish and Wildlife Service Office in Phoenix, Arizona, will
spend $1.5-2 million to fence Apache trout (0. apache) habitat,
while cattle continue to overgraze and degrade other streams
contajning the fish (Horning 1994). These costs have prompted
the National Wildlife Federation to press for federal policies
that include a thorough cost-benefit analysis to find the most
cost-effective approach; graze or not graze riparian habitats
(Horning 1994).

Not only are there econamic costs but the ecological costs

(see Fleischner 1994) from the disruption of ecosystems and

the alteration of riparian community structure may well be of
srsater economic cost than attempling to recaver threatened or
endangered species. Riparian systems show moderate resistance
to prazing and are resilient once livestock are excluded. Systems

may returm to a semblance of PFC, but can they ever be recov-
erad to their original functioning condition since being so heav-
ily degraded for so long? They are vital to westerners for chéap
high-qualily and quaniity waier and to fish and wildlife.

-~Qther driving forces are where sediments are being carried

into Lrout or salmon streams containing listed species (Ander-
- son et al. 1993). Platts (1991) examined the effects of livestock
grazing on salmonid fishes and of the 21 sudies that he exam-
ined all but one had stream and riparian habitats degraded from
domestic livestock grazing. Al showed habijtat improvement
when grazing was prohibited. The exception was herded sheep
grazing on a well-managed sheep allotment.

There will also be increased restrictions under the Clean
. Water Act on nonpoimt pollution programs with legisiation
‘being encouraged by proups such as Mothers for Clean Waier.
These are but a few of the compelling reasons that managed
grazing of riparian habitats is critical if permittees are to con-
tinue using them on public lands.

Phases of Pristine Riparian Habitat Degradation
with Unmanaged Livestock

Riparian habitat degradation is broken into 3 phases in the
hope that it will be easier for the reader to visualize and under-
stand the temporal, physical, and biological changes that occur
in each phase. With riparian degradation in 3 phases, along with
the knowledge of what biotic and abiotic components are most
important to fish and wildlife, it becomes clear when and why
certain animal groups began to be siressed by habitat degrada-
tion. It is also impressive how long many of these species have
managed to persist in spite of this stressor and its duration.

s
At ??ﬁ

H]S'I'DR.[CAL AND PRESENT IMPACTS OF LIVESTOCK GRAZING ON FISH AND WILDLIFE RESOURCES IN WESTERN RIPARIAN HABmﬁ"s";

Phase 1, Degmdan'on is estimated at 1-10 years. In geners],
streambanks and channel morphology, herbaceous and undep..
story vegetation, and water quality are changed. The herbéccoﬁgff
groundcover species mix, if not eliminated after a few yearg?
also changes from highly palatable, better soil-holding species:
to less or even nonpalatable, shallow-rooted annuals and perenié-
nials. These changes come about from physical changes of the.
banks and channel, ehmmauon of:herbaceous and understory
vegetation, increased erosion from normal and heavy. flood
events, channel entrenchment, and lnwermg of the water table,

The concentration of livestock in riparian areas on.a year-
long basis or even total growing season use exacerbates the
process of bank degradation and stream siltation. As the stream
channel deteriorates by widening, more water from each flood
event is carried in the channel with greater velocities and ero-
sive force, further widening the channel through in-stream ero--
sion. Channel widening often triggers channel straightening and
channel incision, resulting in a dropping water table..

Phase II. Phase II occurs over 100-125 years and as it heging
there is a full complement of trez species with high densities, a
mature foliage profile, and high foliage volumes at the midstory
and canopy layers. In willow-dominated systems without the-
taller tree element, Phase 11 may only take 50 or so-years with-
willows being eliminated or becoming highly scattered. Wil
lows managing to persist have a highly modified hourglass
pbysiognomy. Most recruitment of young trees and shrubs
ceases and as the youngest trees that escaped the initial grazing
mature there are no replacemem forests:.

A common statement is, “I've lived on this creelc all my iife
and it has always looked the same.” Tn general that statement
is true, but aflter Lhe initial riparian degradation in Phase 1, like
the aging process, the changes go unnoticed by casual obser-
vation. No one living today observed Phase I (but see San

Pedro River wildlife consequences) but it did not go unob-

served by ranchers (see Balire 1991). People do not notice
themselves aging on a daily basis, but photographs at 5-year
intervals show definite changes.

Through the past 100 years deciduous riparian forests, once
continucus, have been slowly fragmented leaving small forest
islands that have since been subfragmented as individual trees
die. Some trees have died of old age, others in blow downs,
many have been washed aut in more violent floods after water-
shed and phase I degradation, beavers (where they persist) have
girdled and killed many, and others have been left to die with
roots perched above declining water tables as a stream down-
cuts, The slow loss of individual trees through time has pro-
oressed to the point today that foliage volumes in the remaining
canopy and midstory layers are very Jow. The decline of the
cottonwood-willow gallery forest in Arizona has been 50 rapid
that-funds were allocated to quantify the total amount and ripar-
ian commiunity types for the state. There are 106,714 ha ol
floodplain along Arizona’s 8,097 km of perennial streams
(Valencia et al..1993). Of the total Aoodplain, 4.2% or 4,482 he
are remaining cottonwood-willow association. The Arizone
Narure C‘onservancy {1987) reported this community type a
the rarest forest type in North America.
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In the Zuni Mountains of western New Mexico in the Cibola
National Forest strearns prior to 1850 were described by hydrol-
ogists as, *. . . narrower, deeper and less entrenched. Floodprone
areas were broad and densely occupied with hydric and mesic

vegetation” (Jackson 1994:4). The author cites extensive clearcut-
ting and extreme cvergrazing as being major contrrbutmns to the
reduction of the original riparian vegetation by 70-90%. Riparian
habitat losses are 290% along the East Fork of the Gila River in
the Gila Wilderness where cattle grzing is the primary stressor
{(Ohmart In Press). _

Phase III. Phase HI is the death and collapse of riparian
“forests in the West and is estimated to take about 50 years. Some
streams are in late Phase 1, while others are in early Phase 1.
Upper Black Canyon in the Gila National Forest, New Mexico,
is a mid-Fhase I[II. The siream, in the Aldo Leopold Wilderness
Area, was once the habitat of the endangered Gila wout. The
banks are laid back to predominantly cobbles, the fines having
been washed away (Fig. 6), and the stream is entrenched. The
stream has become so degraded that it is only ma.romaily suit-
able for any type of tout.

There are no stands of young cottonwoods represented along
the 11 km of Upper Black Canyon that T hiked. There are a few
scatterad trees {approx. 10-15 years old) but a few scattered trees
do not make a forest. Remnant skeletons of mamre cottonwood
communities are evident along pars of the trail (Fig. 7). There
is an occasional line of remaining cottonwoods with an under-
story of conifers (Fiz. 7). However, most cottonwoods are dead
and down and the few remaining alive are frequently girdled by
beavers (Fig. 8). The gnawed rings are usually 10-15-cm. deep
and the beavers have begun consurmning junipers (Juniperus spp.).
Willows have been exlirpated along Upper Black Canyon except
a few decadent hourglass-shaped individuals on the deeded prop-
erty just outside the wilderness area.

Collapse of decadent quaking a5pén communities in phase [II
may be of shorter duration than 50 years. There is evidence

;:é';ea, Gita National
eilrenched at least 1 m, and heavy cobble now forms most

Forest, New Mexico. Stream Is

ks and the stream channel Conlifers mixed with scat-

FIGURE 7. Same stream and location as Figure 6. Stream
entrenched and banks heavily eroded. The cottonwood for-
est has begun to collapse. To the back left is a small grove
of cottonwoods mixed with conifers. Photograph by R. D.
Chmart, May 1992.

along streams in Idaho thar a number of them once supporting
willow-aspen mix now only support willows. Once aspens dis-
appeai they may or may not pioneer rapidly into the ﬂoodp!ain
even with grazing management ‘

The above is exemplified on a small unnamed stream on the
San Felipe Allotment (BLM) near Challis, Idaho, where a 1.5-
ha cattle- exclosure was constructed about 1988. The only
remaining aspens or evidence thereof along this stream are in
the exclosure (Fig. 9). The contrast between the grass and

* sedge-stabilized banks in the exclosure (Fig. 10) is stnking

against the raw, eroding outside banks, Vegetation in the elk
exclosure did not differ from that within the cattle exclosure.
Elk pellet groups were inside the cattle exclosure and light uti-
lization of willows was evident but there were no raw or tram-
pled sireambanks,

"FIGURE 8. Same location as Figure 6. One of numerous

mature coftonwoods showing beaver damage. Note cal-
lapsed cottonwood forest around the general area. Photo-
graph by R. D, Ohmart, June 1992.



FIGURE 9. Cattle exclosure an small, unnamed stream on
. the San Felipe Allotmeant near Challis, Idaha. The only
mature aspen on the stream are within the exclosure as are
the only young trees (iwo in background and black stems
in the phetograph). Photegraph by R. D. Ohmart, May 1994.

Consequences to Fiéh and Wildlife

Fich. Most species are sensitive to changes in channel mor-

phology and water quality and quantity, so the immediate phys-
“ical and biélogical degradation of streambanks and channels
7¢[“ef_1cd this group early in Phase I and continues to do so in
mOSst. :.Kreams today. The above changes in the stream are detyi-
mental to trout populations (Armour 1977, Behnke and Raleigh
1978, Meehan and Platts 1978, Platts 1979). Armour (1979:39)
stated “, . . we are concerned about overgrazing adversely
impacting thousands of miles of streams associated with feder-
* ally administered rangeland in the West.” Bakke (1977) reported
that loss of trout and salmon habitat from overgrazing has been
a frustrating problem in Oregon. Behnke and Zam (1976) iden-
tified livestock grazing as the greatest threat to the integrity of
trout stream habitat in the West. The physical and biological

degradation by domestic livestock grazing of most western

streams has prompted fisheries biologists to advocate the abo-
lition of livestock grazing for full siream recovery (Behnke
1979, Dahlem 1979). :

Storch {1979:536), working in eastern Oregon, summarizes
the problem,

Unconuolled livesiock grazing has seriously affected the water
qualily of streams throughout the country, Indiscriminate use of
streams by livestock resulls in breaking down the streambanks,
cating and rampling shrubs that shade the streams and/or provide
habitat for wildlife, and disturbing stream bottoms. The effects of
such use has been erosion of stream bunks, higher water temper-
atures, increased sedimentation, soil compaction, and redoction
of the quantity and quality of forage. ‘

The continued deterioration of fisheries habitats on western
public rangeland from uncontrolled domestic livestock grazing
has prompted the American Fisheries Society to publish a posi-
tion statement (Armour et al. 1994), The paper has been in
preparation a number of years and states, “QOvergrazing of ripar-

FIGURE 10. Fence line contrast with grass and sadge-cov-
ered banks within the exclosure contrasted with raw tram-
pled banks ouiside. Aspen sapling in backgrouna of Figure
g is that on left side. Phiotegraph by R. D. Ohmart, May 1984,

ian and stream ecosystems by domestic livestock has damaged
thousands of linear miles in the ecosystems” (Armour &t al,
1994 9). Previous position statements and this one point out
. overgrazing by domestic livestock was one of the princi-
pal factors contributing the damage and loss of riparian and
stream ecosystems in the West” {Armour et ai. 1994:10).

Hansen (1993:334) observed riparian habitat degradation
and stated, “It only takes a few weeks of unauthorized vse or
overgrazing to set back years of progress in improvements of
ripartan-wetland systems.” Duff (1979) witnessed an area
rested for-4 years degrade rapidly after the reintroduction of
cattle; overhanging banks were quickly eliminated and afier 6
weeks of midsummer grazing the banks fractured and croded
into the stream. Kauffran et al. (1983:683) examined the ero-
sion component in northeastern Oregon and stated, “. . . ero-
sion Telated to livestock grazing was enough to create
significantly greater annual screambank losses when compared
1o an ungrazed area.” Degradation time is rapid when compared
to the slowness of the reversal process of 50 years if Wickiup
Creek in Oregon is a general indicator of healing time (Clifton
1989). Gregory and Ashkenas (1990}, working in Cregon, esti-
mate that with proper management recovery of fish. habitat,
riparian areas, and water quality may reguire 25-200 years
depending on existing conditions, siream type, and availability
of fine sediment for bank rebuilding.

Clarkson and Wilson (1991) examined differences betweer
unmanaged grazing, light, and no grazing during a 4-year study
from 243 sampling stations among 75 reaches of 21 high-¢leva-
tien trout streams in east-central Anizona. The focus of this study
was the federally endangered Apache trout. In the data analysis,
the amount of ungulate damage to streambanks consistently
explained the greatest amount of variation in standing crop of
fishes. Clarkson and Wilson (1991) concluded that better live-
stock management is necessary if the fshery potential of these
streams is to be realized. :
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Banks along some streams may not recover in a lifetime once
degraded. In general, these are small-order or headwater
streams that carry little, if any sediment load. North Fork Cot-
tonwood Creek may be ap example in that there has been no sig-
pificant change in channel width since livestock exclusion for
24 years (Kondolf 1993). Sediment load is reported to be low,
but continual trespass by domesic livestock and exclosure size
(0.5 ha or 135 x 35 m) confounds understanding channel
response since exclusion (Kondolf 1993), '

Numerous stdies have examined bank and channel healing
after livestock were excluded. Portions of Big Creek in Utah
were excluded for 4 years and bank widths of the season-long
(May-Oct} grazed area were 173%-or almost twice as wide as
the rested area {Duff 1979). Sedges and grasses responded
rapidly after exclusion, increasing 63% (Duff 1983). Stream-
banks were inittally bare or sparsely covered and within 4 years
were described as luxuriant, grassy, and overhanging,.

As the protective herbaceous. groundcover over the floodplain
is heavily grazed and weakened, the inevitable degradation
process described earlier begins. The once relatively stable sin-
uous stream begins to straighten as it erodes its banks. Once
incised to a stable point the lowered stream must widen the
incised channel to a point thar a ncw a new flecodplain can be
formed inside the old one. The smaightened stream will then
begin to resstablish its meander pattern.

Initial vegetation removal generally begins by livestock con-
suming grasses, sedges, and rishes along the stream and over.
the floodplain. As this forage resource is depleted, livestock

~ begin browsing young:trees and shrubs. If flood events are such
that new tree or shrub seedlings germinate they are quickly con-
sumed {Davis 1977), marking the end of tree and shrub recruit-
ment to the riparian community. As stteam width increases,
large trees near the stream may also be undercut and fall.

Unmanaged grazing extirpates palatable native species and
creates opportunities for the establishment and expansion of
exotic species that may be undesirable and unpalatable. Cottarn
and Evans (1945) reported the presence of 10 native grass
species in a canyon protected from grazing since the late
1800s (Red Butte), whereas these species were absent in a
severely grazed canyon (Emigration) in Utah. Palatable grasses
were 3 times greater in:Red Butte than Emigration Canyon.
Ruderals (unpalatable annuals and perennials, some being
exotic such as cheat grass [Bromus tectorum]), were 7 times
more abundant in Emigration Canyon. Young and Evans (1989)
tie deteriorated range condition to the establishment and spread
of exotic and noxious weeds in Nevada. Duff (1979) reported
that in an exclosure on Big Creek in Utah, the more meso-
phyllic vegetation along the stream was moving outward from
the stream as groundwater reserves increased, while in-the
grazed portion upland vegetation (i.e., Sagebrush) continued
invading the Aoodplain. _

# Dense shruhs along the stream (e.g., willows) provide shade
for the stream, detritus for insect food, and stabilize banks. On
“Trout Creek in Montana, Marcuson (1977) reported shrub pro-
duction to be 13 time$ greater in an ungrazed area as compared

a heavily grazed site. Pror to exclusion of livestock on Big

Creek, in Utah, willows were so severely grazed that they were
hedged back to basal stems. After exclusion of livestock willows
responded slowly, but after 4 years they were 0.5 m tall, and in
bend areas mean stem densities were 0.2/1.4 m2 (Duff 1979). In
northern Colorado seasonal grazing practices significantly
altered shape, size, volume, and quantities of live and dead wil-
low stemns (Knopf and Cannon 1982). Martin (1979) listed live-
stock tree preference in Arizona as willow, velvet ash (Fraxinus
pennsylvanica ssp. veluting), Arizona alder (Alnus oblongifolia),
netleaf hackberry (Celtis reticulata), and Arizona sycamore, with
even the least palatable young trees suffering damage in July.
Storch (1979) reporied on Camp Creek in eastern Oregon that
shrub canopy was < 20% before exclusion of livestock, but 4
years after exclusion it was providing up to 75% shade to the
stream. Livestock may remove >2 years of willow growth in a
summer grazing period (Chaney et al. 1993).

Willows are an extremely important component of riparian
areas and probably were one of the first woody elements to
decline in the West. A historical literature review covering 1312-
1380 reported extensive willow stands throughout western
rangelands, but “. . . by the early 1900's, many of these stands
were severely damaged or eliminated through cattle overuse”
(Kovalchik and Elmore 1992:111). Though willows can with-
stand heavy browsing and not die, they cease seed production
which alters their population dynamics and demography for
many generations (Verkaar 1987). Kay and Chadde (1992) stud-
ied seed production in 3 willow species in Yellowstone National
Park subjected to elk browsing, and willows in exclusions pro-.
duced a range of 109,000-583,000 seeds/m2. Browsed willows
ourside exclosures did not even produce catking, much less seed.
In scutheastern Utah there were few, i any, bank or coyote wil--
low (Salix exigua) in 5 heavily grazed canyons draining the east
side of Cedar Mesa, while oo the west side in Grand Gulich {cat-
tle excluded for 20 years}, bank willow shoois equaled or
exceeded 30/m? (Figs. 11 and 12).

As shrubs are overgrazed year afier year much of the dense
shade compogent is eliminated. Combined with channel

widening, water temperarres increase and oxygen tension lev-

els decline. As willows disappear, the woody roots for stabi-
lizing banks are reduced and may even be lost. Large shifts in
waier temperatitre affect fish populations and aquatic insects
(Rhodes and Hubert 1991). Platis {1979:41) states: “Streamside
vegetation protects streambanks by reducing erosive energy, by
helping deposits build the streambanks, and by keeping the
streambank from being damaged by ice, log debris or animal
trampling.” Streams in the Intermountain and Pacific Northwest
are frequently icebound in winter. As the ice breaks up in spring
it causes shifiing dams, which forces the water over the flood-
plain. If riparian vegetaton is not sufficient to protect the banks
they can becorne heavily eroded (Plarts 1991).

Comparative water temperatures inside and outside livestock
exclosures derionstrate the value of riparian vegetarion in
depressing water temperatures. After 1 year of livestock exclu-
sion, Van Velson (1979) reported water temperatures were
reduced From 24C to 22C in Nebraska. Storch {1979) reported
that on Camp Creek in eastern Oregon, mean daily water fluc-
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FIGURE 11. Road Canyon in southeastern Utah that drains
the east side of Cedar Mesa and has the same physical char-
. acteristics as Grand Guilch (Fig. 12}. Virtually uncontrolled
livestock grazing occurred until December 1993. The stream
" is entrenched with 2-4 m cut banks with cobble or bedrock
bottoms typical along the drainage. Any surface stream flow
‘undercuts banks fo further eliminate the remaining riparian
trees. No external disturbance occurred except for domestic

. livestock. Photo by J. Feller, March 1992,

tuaticns outside an exclosure were 27C compared to 13C inside
the exclosure. Maximum temperatures outside and downsiweam
fram the exclosure averaged 11C higher than inside the exclo-
sure; Mean daily water fluctuations were 15C outside the exclo-
sureand 7C inside the-exciosure,

_ Water quality is degraded by sedimentation. Behnke and
Raleigh (1978) reported that overgrazing can cause accelerated
sedimentation and sil: degradadon of spawning and insect pro-
.duction areas. Winegar (1977) working on Carnp Creek reported
sediment loads reduced by 48-79% as it flowed through a 5.6
- km exclosure. Accelerated erosion (that cansed by grazing) was
.examined under 3 different grazing levels in Utah to detect sed-

iment transport fevels {Croft et al. 1943). They intensively sam-

pled 3 canyons in the Wasatch Mountains and ranked them as
to grazing use: lightest {City Creek), moderate (Red Butte), and
heavy (Emigration Canyon). Heaviest soil losses were where
grazing was heaviest and highly reduced where grazing was
lightest. They strongly suggest . . . grazing management is as
much a problem of soil management as of forage management”

(Croft et al. 1943:16).

Phillips et al. (1975) reported f'me sediments killing fish
embryos. Platts (1979) reports thar fine sediments cause
emibryos to receive less oxygen and allow toxic metabolic
wastes to accumulate. These sediments also fill spaces in gravel
beds, which reduces the protective cover and forces young fish
to surface waters where they are more volnerable to severe win-
ter temperatures and predation. Platts (1978:42) reported that

. fish forced to remain in turbid waters may have trouble
feeding, using oxygen, and reproducing.”

Livestock grazing may also cause chemical and bacterial
changes in a siream, but changes may not be manifested imme-
diately, Johnson et al. (1978) did noi find any chemical differ-
ences between an excluded reach and a grazed reach during the
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FIGURE 12, Grand Gulch In southeastern Utah that drains
the west side of Cedar Mesa and has the same physica
characteristics as Road Canyon (Fig. 11). Livestock grazing
has been eliminated for 20 years. The dominant woody
vegetation along streamside is willow. Some cottonwoods
are in the background. Photograph by J. Feller, June 11992,

grazing season. However,. following the grazing seasen a sig-
nificant increase was noted in totai dissolved solids, indicating
livestock waste entering the stream, possibly from rain showers.
In the stream reach where cattle were grazed, therz was a sig-
nificant increase of fecal coliform and' fecal streptococei unti]
about 9 days after grazing ceased. Numerous workers have
atributed high fecal coli counts in streams to livestock grazing
(Kunkle 1970, Darling and Coltharp 1973, Skinner et al. 1974),

. Chemical and bacterial changes may, in concert, with physi-
cal changes negatively affect fish populations. This was the case
in 2 springs in Pahranagat Valley in Nevada (Taylor et al, 1989),.
Ammonia and nitrate levels became so high that nitrifying bac-
teria consumed oxygen to levels that fish died. Bacierium popu-
lations of Pseudomonas aeruginosa and Aerdmonas hydrophils
also increased (Taylor et al. 1989). One fish, the White River
springfish {Crenichthys baileyi baileyi), was federally endan-
gered and livestock were removed allowing the fish populatior
to recover. Livestock were not removed at Brownie Spring,
which supports Pahranagat dace (Rhinichyrhys oscidus), and that
population has not recovered (Taylor et al. 1989),

Desest fishes were undoubtedly heavily impacted by over-
grazing since 1880 {Hastings 1959, Miller 1961, Minckley
1973), but waler management activities and introduction of
exotic fishes have been more devastating and-expedient in elim-
inating populations {Miller 1961, Minckley 1973). Many
species were extirpated before the impdcts of domestic livestock
were known or fully understood. Hastings and Turner (1965:64,
63, 69, 74) show early photographs (circa 1890) of springs and
streams that supported native fishes and these clearly show a
highly degraded condition: Possibly many of these springs-and
small streams supporting native fishes were highly degraded
earlier in that Cooke in 1846 described a stream on Agua Pri-
eta Creek with the appearance of a stockyard (Bieber 1938).
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Studies of fish populations from streams in PFC demonstrat:
superior fish habitat conditions. Deeper and narrower streams
increase cover, movement areas for trout, and provide a combi-
nation of pool types (Raleigh 1982), Fisheries biologists repart
that lower stream width-depth ratios provide better fish habitat
(Behnke and Zam- 1976, Platts 1981a,b). Differences in trout
standing crop for ungrazed portions of Sheep Creek in Colorado
were twice that in the grazed portion {Stuber 1985). In Montana,
Guuderson (1968) reported a 30% increase in brown trout
(Salmo trutta) in an ungrazed stream reach; and Marcuson
(1977) reported a brown trout population 3.4 times greater than
a grazed reach in Montana, On the Linle Deschutes River in Ore-
gon, Lorz (1974) reported trout populations 3.5 times greater in
ungrazed versus grazed stream reaches. Similarly, in Rock Creek
in Moatana, Marcuson (1977) reporied brown trout biomass 3.4
times higher in ungrazed stiream reaches. Kimball and Savage
{1977) reported a 4.25 increase after livestock exclusion for 4
years in Diamond Creek in Utah, Van Velson (1979) repocted
B8% of a fish populaton were rough fish while an area was
grazed, and after § years rest only [% of the population was
rough fish. In Washington, significant reductions in biomass for
coho salmon (Oncorhynchus kisutch), cutthroat trout, and other
salmonids were reported in heavily grazed areas versus ungrued
areas {Chapman and Knoudsen 1980).

‘The validity of some of the above fishery standing crop val-
ues have been questioned by Platts (1982). He questions sam-

ple size, statisticai reliability, lack of controls, and other faceis -

of some of the studies. Some tecresirial studizs could be sub-
jected to the same concerns. The inclusion or exclusion of those
studies does not change the overall picture of uncontrolled live-
stock grazing on the degradation of western riparian habitats
and their effects on native fishes.

Fifty years of livestock exclusion on W'Iclcmp Creek in the
Biue Mountains of central Oregon shows the reversal that
occurred  when a rparian system was relieved of grazing
(C]j_ftoﬁ 1989). A 1933 photograph prior to livestock exclusion
shows the meadow barren of vegetation, exposed soils, channel
banks devoid of vegetation, and banks about 1.3 m high (Clifton

1989). The channel was tropezoidal in shape with outsloping or .

widened banks. Ten years after exclosure the meadow showed
vegetation, the channel had aggraded about 0.6 m, and the chan-
nel banks were vegetated. Fifty years after livestock exclusion,
the channel had undergone a 94% reduction in cross section and
was described ‘as having “. . . thickly vegetated overhanging
banks [that] obscure a narrow and deep channel™ (Clifton
1989:128). Similar vegetation responses were reported for
Sheep Creek on the Roosevelt Forest in north-central Colorado
."af%'2 500 m (Schulz and Leininger*1990). They reported that
‘after 30 years of cattle exclusion there was twice the litter in the
pmtected site, and 4 times more bare pround in the grazed area,
‘Willow canopy was 8.5 times greater in the protected site while
Kenrucky bluegrass (Poa pratensis) was 4 times greater in the
grazed site, Fowl bluegrass (P, palustris) was 6 times greater in
 the protected site. Caged plots within the grazed area only pro-
diced a peak standing crop of 1,217 kg/ha, while 2,410 kg/ha

;_&Lere produced in the exclosure. I refer the reader to the 1939

repeat photograph of the stream (Schulz and Leininger
1990:296). Twenty years of livestock exclusion in Grand Gulch
in southeastecn Utah has transformed an entrenched, intermit-
tent stream running on bedrock or heavy cobble (Blackburn
1993) to one aggraded with well-defined banks, there are indi-
cations that it may become perennial, and it now supports dense
willow-cottonwood communities (Fig. 12).

Wildlife. Siructural damage to streambanks along with their
denudation and that of the floodplain in Phase [ began impact-
ing amphibians, some reptiles, and ground-nesting birds. Data
presented by Szaro et al..(1983) from an exclosure in a high-
elevation riparian community of alder and willow in New Mex-
ico, demonstrates the importance of the floodplain understory
for the wandering gartersnake (Thamnophis elegans elegans): In
the exclosure (<10 years protection) hoth vegetative ground-
cover and debris accumulated to a level o provide habitat for
this snake. Gartersnake density was significantly higher in the
ungrazed versus the grazed site (capture rate 5:1). Loss of the
herbaceous groundcover and the understory in Phase I probably
occurred shortly after bank and channel degradation, and has
continued for so long that I suspect many populations of these
species were locally extirpated, and if not, significantly reduced
in density as was the wandering gariersnake.

The dramatic decline in the herbaceous groundcover. and
thinning of the understory in Phase I took its toll an all wildlife

populations dependent on these layers. Mouiton (1978) sug-

gested that species richness in small mammals might increase
with grazing because it would create new microhabitats with
more diversity. This might be true in some localities, but Medin
and Clary (1989) feported the reverse with hlaher small mam-
mal species richness (11 species vs. 6) in Nevada on a site pro-
tecied for 11 years compered to a grazed site. They reported a
higher standing crop biomass (3.24), species richness {1.83),
and species diversity (1.25) on the ungrazed site. Moulton
(1978) also reported that grazing may have limited densities of
the prairie vole (Microtus ochrogaster) which prefers dense
groundcover, while improving habitat for mice in the genus
Peromyscus. Schulz and'Leininger {1991) reported trapping 28
small mammals in a grazed site and 41 in a site that had not
been grazed for 30. years. The ubiquitous deer mouse (Per-
omyscus maniculatus) dominated the grazed site (15:1) and the
western jumping mouse {Zapus princeps), preferring dense
herbaceous groundcover, dominated the ungrazed site (22:1).

The avifauna inhabiting the understory should be dramati-
cally affected if folinge volume is an imporiant wildlife habitat
component. Rucks (1978) stated that understory depletion dis-
placed shrub-nesting species with more generzalists that had no
preference for nest placement. Taylor (1986) found a signifi-
cant correlation between increased annual grazing frequency
and decreases in bird abundance, shrub volume, and shrub
height, as well as between bird abundance and shrub density and
height. Numbers of species decreated as intensity of grazing
increased and density values were 5-7 times higher on an area
ungrazed since 1940 than on 2 areas grazed annually until 1980,
His examination of 1930 photos, *. . . showed a all deciduous
upper canopy aleag the river . . .” and that “, . . cattle grazing

i



FIGURE 13. San Pedro River, Arizena, approx. 1985.The area
was in private ownership with unmanaged livestock graz-
ing. Raw and eroding banks on right, open and wide chan-
nel, and absence of herbaceous and understory vegetation
are characteristic symptoms of unmanaged grazing. Photo

~ courtesy of BLM Satford District Office, Arizona.

can eliminate or reduce the upper canopy by preventing the
establishment of saplings ..  (Taylor 1986:257).
A 64-km reach of the San Pedro River in southeastern Ari-

zona provides unique iasight as to what most perennial desert

streams resembled about 1875-1885 (Figs. 13-15) as Phase I
was completed. A rare glimpse of this.fiver area-before the live-
stock-boom of the 1880s was provided by a pioneer rancher
named H. C. Bayless. In 1901, D. A. Gaffiths, Chief Botanist

‘dver-Grass and Forage Plant Investigations for the Arizona
Experiment Station in Tuecson, sent a circular to a select group

of pioneer ranchers in an effort to better understand the role of
livestock and the condition of the range prior to and afer the
1891-1893 drought (originals not seen in Bahre 1991, but also
see Hendrickson and Minckley 1984). To a question on
entrenchment of the river, Bayless wrole,

Above twelve years ago the SanPedro Valley consisted of;
row strip of subirrigated and very fertile lands. Beaver.
checked the Aow of water and prevented the cutting of & Channe
Trappers exterminated-the beavers, and less grass on the hills
permitted preater erosion, so that w:th.m four or five years a'¢;
nel varying in depth from 3 to 20 feet was cut almost the whol
length of the river ('Buh.re 1991:111),

Bayless’ response to the question of whether the current si
uation was caused by nverstock_mg, drought or both was:

_The present unproducuve eonditions are duc entirely to ove[-.
stocking. The laws of nature have not changed. Under sum[m
conditions vegetation would Aourish on our ranges taday as jt
did fifteen years ago.-We are still receiving our avemge amognt
of rainfall and sunshine necessary to plant growth. Droughts am
not ;nore frcquenk now than in. the past, but mother earth has been
swripped of all grass covering. The very roots have been rampled
out by the hungry herds constandy wandering to and fro in search
of enough food. The bare surface of the ground affords no resis-
tance to the rain that falls vpon it and the precious water rushes
away in destructive volumes, bearing with it all the lighter and
richer particles of the soil. That the sand and rocks left behind are
able to support even the scantiest growth of plant life is a remark-
able tribute to eur marvelous elimate. Vegetation does not thrive
as it once did, not becanse of drought, but because the seed is
gone, the Toots are gone, u.nd the soil is pone (Bdhl’ﬁ 1991:112).

The once subirrigated fan‘nland and marshy conchucms dis-
appeared on the river as it entrenched and water tables dropped.
Somewhere about the turn of the century, cottonwood and wil-
lows became established, possibly ‘when livestock numbers
were extremely low after the drought and before numbers were
recstablished once the range improved. A ponion of the San
Pedra River described by Bayless came under BLM control as’
a Riparian National Conservation Area and domestic livestock
grazing was eliminaied in January 1987, Streambanks, channel,
and understory conditions at the time grazing ceased were

FIGURE 14. (Left) San Pedro River, June 1987. The area is now BLM National Riparian Conservation Area (NRCA) and live-
stock were removed 1 January 1987. This would be.typical of southwestern streams about 1885 with a highly modifled
channel, trampled banks, no herbaceous groundcover, and understory depauperate. Photograph courtesy of BLM Safford
District Office, Arizona. (Right) Repeat of (Left) 4 years {June 1991) after livestock were removed. Photopoint moved t0
left because developed understory disallowed the photo. Note bank vegetahon beginning to narrow and deepen the chan-

nel. Photograph courtesy of BLM Safford District Office, Arizona.
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FIGURE 15. (Left) San Pedro River, June 1387, Different location in the Nat:ona[ H:parian Conservat[on Area but stream
conditjons are typical of unmanaged grazing along stream courses, Photograph courlesy of BLM Safford District Office,
Arizona. {Right) Repeat of (Left), June 1991. Stream belng narrowed and deepened with encroachment and sediment trap-
ping of the vegetation. Photograph courtesy of BLM Safford District Office, Arizona.

essentially as [ described at the end of Phase L. Within 4 years

after livestock exclusion, the understory and bank vegetation
had increased significantly (Krueper 1993).

Response of neotropical birds on the San Pedro River dunm7
the 4 years after exclusion ranged from virtually unchanged for
those species furaging on volant insects 10 moderate increases
of 2-6-fold for those gleaning folinge insects (Krueper 1953).
Highly significant density increases were observed in foliage
gleaning and understory thicket specialists such as the common
yellowthroat (Gcorhlypfs trichas) and song sparrow {(Melospiza
melodia) that stiowed a 25-fold and 61-fold increase, respec-
tively (Table 1). In portions of Sheep Creek in northern Col-
orado that have been excluded from grazing for 30 years
(Schulz and Leininger 1991) showed Wilson’s warbler (Wilso-
nia pusiliay and Lincoln's sparrow (Melospiza lincolnif), thicket
specialists, more common in the restored site. Finch {1986)

reported these 2 species dominating healthy subalpine willow
communities in southeastern Wyoming.

The ecological contributions that birds make to forest com-
munities are poorly understood but studies over the last decade
have focused more attention to the contributons that this group
makes to forested ecosystems. Prior to these studies the lay pub-
lic was highly emotional toward this group (Carson 1962) and
birds were perceived more as jeweled forest songsters. Frugive-
rous forms have been documented as important dispersers of
seeds away from the parent tree (Howe and Vande Kerckhove
1979, 1981; Pratt and Styles 1983, Masaki et al. 1994). Insec-
tivorous birds in forests have often been assumed to sirmply be a
small additive factor of mortality to phytophagous oc plant-eat-
ing insects and-Crawford and Jennings (1989) reported a great
reduction in densitdes of sprice budworm by bird predation. The
most impressive demonstration of phytophagous insect coatrol

TABLE 1. Increase in hird numbers after removal of cattle from grazing for 5 years-. Table adapted from Krueper (19393).

NA = data not available.

: : Years
Species (densities are birds/40 ha) 1986 1987 1988 " 1989 1990 1991
Yallow-bnled cuckeoo (Coceyzus americanus) 6 10 8 6 13 NA
Western wood-pewee (Contopus sordidulus) . 8 16 22 38 28 28
’Efrown -crested ﬂycatcher {Myiarchus tyrannufus) 21 33 27 6 26 26
ég'é"!_iqs_.wreo (Vireo beli) 7 11 7 12 15 16
o) %ﬁf‘w warbler, {Dendrofca petechia) : 29 84 98 227 13 176
.:ﬁimon yeﬂowlhroat (Geothiypis trichas) 7 24 39 115 110 149
:—'%ﬂ‘aw-breasted chat (Icrens virens) 26 . 44 47 95 100 . 110
imer tanager {Pjranga rubra) 44 84 73 167 94 108
ﬂhg sparrow (Me.’osprza melodia) 0 11. 14 38 36 51
'em orjole (/cterus ga!bufa\ 28

35 28 4 21 32
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by birds examined white ocak (Quercus alba) growth over a
2-year period in a Missouri deciduous forest (Marquis and
"Whelan 1994). Study trees were compared in a natural setting
- {controls), caged that allowed insect passage and excluded birds,
and trees sprayed with a pesticide. Controls lost 13% leaf area,
- sprayed trees 6%, and caged plants 25% at the end of the first
season (24, 9, and 34%, respéctively, the second season). Dif-
ferences in above ground biomass production {growth) were
reduced by one-third in caged trees from sprayed trees with con-
trols having intermediate valies. Bird populations significantly
controlled insect populations in these studies.

The importance of riparian habitats as oesting and refueling

sites for migrating wildlife is frequently mentioned in the lit-
erature, but few studies have examined this subjcct in any
depth. Stevens et al. (1977) summarized the literature and from
their own data reported that riparian plots contained up to 10.6
times as many migrants per hectare as paired upland sites.
More recent and refined studies, many by biologists studying
the plight of neotropical migrants, are beginning 10 provide
enough information to indicate the importance of these habi-
tats 1o migratory wildlife,

Livestock grazing is not the central issue, but, combined with
water management. it has contributed heavily to the decline in
quality stopover and wintering habitat. Southwestern riparian

“habirals ars an imporant stopover and wintering area since they
“are surrounded by arid- uplands. As they are degraded and
reduced in size their availability and suitability for migrants

becomes more limited. Lavmon (1984) suspects that ripanan-

furest fragmentation and tiny forest size may now be limiting
wvian densiries nesung to the north. Stanley et al. (1991) con-
+tends tiat they are extzémely imporiant areas for migrating birds
- since they remain green and productive during late summer
post-breeding dispersal and in fall migration when there is lit-
tle upland productivity. The extensive and multiple kilomelers
of dparian forest along the Sacramento River in California are
now only a few wees wide and highly fragmented into patches

{Tompson 1980). The same holds true on the lower Colorado

River (Ohmart et al. 1988).

Evidence suggests that passage migrants sclect stopover sites
and length of stay based on'the intrinsic suitability of the habi-
tar (Moore and Simons 1992). Therefore as riparian habitats
continue to be destroyed, fragmented, and degraded in foliage
volume and insect productiviry, migrant passage or survival in
passage could be highly limited as riparian forest size and pro-
ductiviry decline.

A few swmdies are beginning to indicate the importance of
these riparian sites as refueling areas for passage migrants. For
example, in the white-crowned sparrow (Zonotrichia leu-
cophrys; Cherry 1982) and in wood warblers (Moore and Ker-
linger 1987), leaner birds stayed longer and stored larger

amnounts of fat than those birds with good fat stores. Without -

qualiry habitats en route many of the birds in poor fat condition
might not finish the migration without rebuilding sufficient fat
reserves (Winker et al. 1992),

An interesting data set comes from a 2-ha remnant riparian

area in California surrounded by urban and agricultural develop-.
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ment along Coyote Creekupstream from where the creek enté,rg
the San Francisco Bay, This.area was mist netted from 1987- 1991
to examine migrant use and body mass changes. Of the 4 sgecles
examined in spring and fall migration few (6-18% depending’oy on
season and species) stayed on the site >1 day. Most (52«79%)
gained or maintained body mass, suggesting the stopover was for
refueling. Otahal (ms) calculated flight distance from smrcd'f’;il
for the most extreme specimen, a.10 g yellow warbler (Dendroicg
petechia) which gained 5 ¢ of fat, could then potentially fly 2,848
km on Lh_c added fat stores, The continuing loss and degradation
of riparian forests may have extensive effects on migratory and
overwintering wildlife. :

Many western riparian habitats are begmmng to apploar.h the
threshold where cover and/or foliage availability for inscct pro-
duction for habitat specialists is barely sufficient to sustain pbp-
ulations. Not only vegetarion density and distribution, but lorest
island size may also be a determining factor for some species.
Almost all of the most important terresirial wildlife habitat ele-
ments described earlier are essentially gone or highly degraded.
The cottonwood-willow community and their tree densities at
tow and moderate elevations nre rapidly disappearing (The Ari-
zona Nature Conservancy 1987). Extensive stands of dense wil-
low have been fragmented and, in some instanccs, eliminated
(Elmiore and Kauffman 1994), The.foliage profile js now a
skeleton of what it was 50-100 years ago and foliage volumes
are sparse at all layers. Also, through time the intracommunity
plant patchiness element has slowly disappeared. Knopf and
Cannon (1982) suggest that in northern Colorado horizontal and

-vertical structure of the shrub willow comrnuniry has been elim-

inated for birds by seasonal grazing over the past 73-100 yemwss.
The shrub component may persist along some second Lerraces,
but reduced densities have left a sparse. shrub element or it has
been converied to agriculture. -

Even many wildlife refuges have been sub_leeted to iniensive
domestic livestock grazing. The 73,200-ha Malheur National
Wiidlife Refuge in southeastern Oregon was grazed by 40,000
AUMs in the-1930s, by the. 12305 this had been increased to
over 100,000 AUMs, and in the late. 1960s the mean for 9 years
was 118,000 AUMs (Taylor 1986). Refuge personnel also used
herbicides and grubbing to remove willows io increase livestoek
forage. Predictably, willow fycatcher and yellow warbler num-
bers plummeted, but as cattle numbers were reduced in the
1970s the willow element began to recover, Breeding bird sur-
veys showed 7 yellow warblers in 1972 and no willow fly-
catchers. By 1982 yellow warblers had increased to 56 and
willow Aycatchers numbered 30, Bird data from transects on the
refuge showed similar trends and vegetation data from these
transects showed a negative correlation between shrub volume
and frequency of cattle use on an annual basis..

Unless grazing management changes are made soon it is pre-
dictable that many more species, especially neotropieal birds,
will be placed on the endangered species list. Horning (1994)
reported that of the 76 federally listed plant-and animal species
on BLM lands where livestock grazing was a significant factor
in their decline, 61 species were riparian dependent or associ-
ated with riparian habitats. .
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BEAVERS AND CATTLE

In the western United States it was probably best for the
extended longevity of rparian systems that beavers were vir-
tually eliminated prior to.the introduction of extensive numbers
of domestic livestock to western rangelands. Beavers and
unmanaged livestock grazing in stream systems are extremely
damaging and together expedite the collapse of riparian forests.
Both can be in direct competition for food (i.e., woody and
herbaceous) depending on the condition of the riparian habirtat
(USDA 1992). Livestock crush dams in their efforts to con-
sume the lush forage of sedges, rushes, and willows. They also
consume suckering new growth of young trees cut by beavers
for dam repair and food, and imbalance the beaver-stream equi-
librium that has evolved over the years. As the young trees cut
by beavers attempt to put up new shoots these are consumed
until the energy reserves are depleted and the tree dies.
Repeated growing-season grazing weakens the woody and
fibrous-rooted species until they are either washed out in large
stormn events or die, In the absence of woody and fibrous roots
the alluvial soils are then vulnerable to further erosion in each
storm event. As the stream widens. and downcuts, the waier
table is lowered, leaving wetland species not eliminated by
grazing with soil moisture levels too low to survive, In the dan-
aged system, traipling destroys new dam efforts und with time
the elimination of young trees for dams and food begins stress-
ing the beaver population. Beavers are then forced to consume
the cambium of the larger deciduous trees expediting the col-
lapse of the mature riparian forest (Figs. 16 and 17). Appar-
eatly, once a stream degrades to this level beavers (and
livestock) roust be removed to expedite the recovery of the
stream (L. Meyers, USFS, pers. commun. ).

Livestock were not.involved in the below example, but it
shows how important beaver can be in modifying hydrological
and fomstic-processes. Red Butte Creek in Utah had beavers

UHE 16. Maln Dlamand Creek Gfla Naﬂonal Forest New
fco Beaver jodge with sticks of dam visible to back left.
e {animals are liying In the water table and consuming

'éfura cottonwaods around them because thers are no
oiingtreesforfood Photograph by R. D. Ohmart, May 1994.
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trapped from the canyon, but they were reintroduced in 1928
(Bates 1961). The Army, then in possession of the canyon, had
the beaver removed in 1982, fearing water contamination at
Fort Douglas.

Where beavers were active along the stream, the vegetation
cover was affected approximately 91 m on either side (Bates
1963). Sediment deposition behind the dams ranged from 0.6-
2.4 m deep. Earlier, Scheffer (1938) had reported that 2 dams
in the canyon had trapped 4,468 m3 of silt, In 1983, a year after
the beavers were removed, a large storm eroded huge quantities
of sediment and incised the stream again, creating a large delta
in the reservoir at the mouth of the canyon. In the absence of
beavers, 35 plant species have either been extirpated or are
highly restricted in their distribution (Ehledinger et al. 1992).
Personpel from the USFS claim that flood damage to the canyon
would not have been as severe or prolonged had the beaver been
active during the floods (Ehleringer et al. 1992).

Beneficial Effects of Livestock
Grazing on Riparian Habitat

* There is no advantage or benefit to riparian habitats in PFC to
be grazed by any large ungulate, be it livestock or elk (Houston
1932, Chadde 1989, Arizona Game and Fish Department 1993).
Several years ago when publie hearings were held on the transfer
of the San Pedro River, Arizona, from private holdings to the BLM,
I testified that cattle could be used to economically reduce the fuel
load of tall sacaton grasses (Sporobolus spp.) growing adjacent to
and within cotionwood-willow habitats. Rermoval of this material
would prevent fires that are highly detrimental to these forests.
Krueper (1993:323), wor}ung on the San Pedro River, stated
“Grazing within the riparan zone may be used to reduce dense
annual growth .. .” to prevent fires. In this very limited situation,
cattle may be. useful to help reduce fuel loads and prevent wild-
fires that are especially detrimental to cottonwood trees.

. FIGURE 17. Same lacat|on as Figure 16. Note extent of tree

feliing and eventual demise of the cottonwoods. Fore-
ground shows cow pies, tracking, and absenca of herba-
ceous groundcover from unmanaged grazing. Photograph
by R. D. Ohmart, May 1994.
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- It'has been‘suggestiad that cattle might serve to open dense
willow thickets and help wildlife in high altimde riparian habi-
tats. in southeastern Wyoming (Krueger and Anderson 1985).
Willow densities in the study streams were 2,007/ha and 897/ha,
the latter stream having a record of overgrazing. Some increased
- bird densities were recorded in the tunneled willows, but
attracted species were habitat generalists and not the specialists
that prefer dense willow thickets. Small mammal habitats might
be improved by the opening of willows and crealing more grass
and sedge areas (Krneger and Anderson 1985). Grazing could
also be used to create low density willow habitat, but the authors
state, “Enough riparian habitat has been overgrazed to create

plenty of low density shrub-willow habirat” (Krueger and’

Anderson 1985:303).

Unquestionably, grazing can be used to enhance habitat for
some. avian species (Burgess et al. 19653, Kirch and Higgins
1976, Ryder 1980, Crouch 1382, Schulz and Leininger 1391,

Clary and Medin 1992). Most of the species added are hahitat -

. generalists whose numbers are common in the uplands. Those

species thought to be declining and possibly being eliminated
- are foliage volume or thicket specialists. For example, on a
grazed versus ungrazed stream in Colorado, American robin
" (Turdus migretorius) numbers were 30 and 15, Lincoln's spar-
rows.d and 13, mountzin chickadees {Parus gambeli) 8 and 17,
and Wilson's warblers 0 and 9, respectively. The ubiquitous

American robin incrensed in heavily grazed riparian habitats,

- while-those species requiring dense habitats to either forage,
-nestor for cover declined (Schulz and Leininger 1991). Bock
et al. {1993} in reviewing the literature reported that of 43
neotropical migrants, 8 rcsponded favorably to grazing, 17
were negatively affected, and 18 were unresponsive or showed
mixed responses. There is no problem with managed grazing
or using grazing as a tool to increase biodiversity, but exam-
ples of managed grazing are so few and unmanaged grazing so
common in riparian habitats that biodiversity is rapu:ll_( being
lost (Homning 1994).

1t's also been advocated that cattle can serve as a tool to mod-
ify fioodplain terraces to improve groundcover (A. Savory, Holis-
tic Resources Management, pers. commun.). I can only visvalize
this being true on rivers where the natural flooding process has
been stopped by dams. Reduced instream flows below dams with
a concomitant decline in the water table converts the higher sec-
ond terraces {0 upland habitats. Cattle might be useful in con-
verting decadent shrub comnmunities into grass communities.
Otherwise, I fully agree with Chaney et al. (1993:14):

Some people tout that livestock tampling as a *tool” 10 lay back
stecp or undercut streambanks. The channel of a stream low in
sediment counld take décades to recover from being ‘laid back’

STATUS OF RIPARIAN
AREAS ON PUBLIC LANDS
Anq early status report on BLM lands (Trout Unlimited 1979)
reparted that 77% of 30,577 km of streams were in unsatisfac-
tory condition. A 1990 status report on riparian habitats from

& “_‘7"
the USFS in the western national forests estimated that 93,33@
km of riparian areas within grazing allotments did riot meet and
were not moving toward meeting forest plan objectives (GAQ.
1992). The BLM reported that.on 0.5 million ha of npana.u—wct#
land and 78,856 km of riparian streams in 10 BLM state offices,’
orly 7% of the riparian areas were meeting objectives, 8% were'
not meeting them, and riparian response was unknown in 85%
of the areas, The 85% unknown concerns me in that if it is not
known what condition they are in then the probability is good
that they are not functioning properly. As an example, a BLM
repost in 1989 by me (Gunnison Basin Resource Area Office ig
Colorado stated, : :

- . that 60 to 100 percent of the riparian-areas were being over-
grazed. Overgrazing damaged the riparian areas to the extent that
forage production was below normal; plant species composition
was undesirable; stream channels and $tream banks were unsta-
ble, causing erosion; soils were compacted, reducing water infil-
ration; vegetation cover was reduced, resulting in excessive silt
from heavy runoffs; groundwater reservoirs were not able to
recharge and out of bank heavy runoffs were not slowed down
and dispersed (Office of Inspector General 1990).

The most recent (USDI 1994) data estimates that for BLM-
managed lands, of the approximately 400,000 ha of riparian
habitats 20% are nonfunctioning and 46% are-functioning at risk,
which means tliey are threatened by-domestic livestock grazing.
About 34% are in proper functioning condition. Of the riparian
habitats on USFS lands, 63% are meeting objectives while 27%
are not. These data very closely agree with data on the Uncoin-
pahgre-Gunnison Naticnal Forest.in Colorado where of 5,883
km of perennial streams, 635 are meeting objectives and 35%
are not (R. L. Storch, Forest Supervisor, USFS, pers. commun.).
My observarions are that of most of the forests in Southwest
Region 3 (i.e., Arizona and New Mexico), the number of streams
in PFC would be more the opposite. Further, no one in the
Regional or Forest Supervisor Offices (Region 3) was aware how
the National numbers were obtainad, or if they ever were for
Region 3, Apparently, Region 3 was not included in the 1994
data set. For example, when the GAO (1988) did its survey they
looked indepth at 5 locations and reported that on the Tonto
Natonal Forest (Region 3) that 80-90% of the rdparian areas
were in unsatisfactory condition.

Along important sucams for fish, wildlife, or scenic values,
which serve as riparian pastures, one would think that the agen-
cies and permittees would have showcased managed-grazing
examples. The East Fork of the Gila River, Gila Wilderness Area,
Gila National Forest, New Mexico, once a cold-water [ishery, is
now a warnwater fishery with eroding and caving banks, high
sediment loads, and virtually no woody vegetation ajong the
stream. Though a riparian pasture, it is questionable when it will
receive better management, The Comb Wash Canyons, Comb
VWash Allotment, San Juan Resource Area, BLM in southeastern
Utah are entrenched to bedrock or Jarge cobble, support very lit-
ile riparian vegetation, and provide some of the most scenic
riparian habitats in the WesL. These riparian pastures have only
recently received management protection (Rampion 1993).
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PCSITIVE RESULTS FROM
COOPERATING PERMITTEES

Some eanchers have altered their riparian grazing approaches
{voluntarily, persuaded; and/or through endangered species
restrictions) that has resulted in improved riparian habitats. This
has provided increased forage production from these habitats
{GAQ 1988). The GAQO (1988) interviewed many of these per-
mittees and reported savings in reduced feed costs, availability
of permanent water supplies where streams had been intermi-
tent, better utilization of upland forage by livestock where they
previously had not grazed, and generally better livestock health
and calving raies.

A few ranchers have taken the initiative to improve riparian
habitats voluntarily. Date Creek in Arizona is a case in point
(Fig. 18). After 24 years of dormant-season-only grazing this
small stream looks (in 1991) totally incongruous compared to
most streams in Arizona. New banks have been formed from
trapped sediment and are now matted with grasses, sedges, and

rushes. A young and healthy age mix of willows and cotton-

woods dominated the floodplain, and in many stream reaches
the luxuriant vegetative growth has to be separated to find the
15-20-cm wide banks that encase the 30-40-cm deep riverlet. I
visited the streain in July 1991 after heavy March storms had
created highly ecosive. loods throughout Arizona. T expected to
see extensive scouring and the possible loss of the 1.6 km-long

managed ares, bot this had not occurred. Figure 18 shows the’

contrast where there is no management versus the fence line
where there is onjy dormant season use. The obvious difference
in standing crop in the fore and background of the photo clearly
shows the advantage of increased forage production for both
wildlife and livestock. The managed area supports several
species of songbirds, nesting zone-tailed hawks (Bureo albono-
tatus}, javelina (Tayassu tajacu), and mule deer, while only a
few songhirds were observed in the few mature trees upstream.

F]GUFIE 1B Date Creek | near Wickenburg, Arizona A tence
separates the unmanaged allotment from the managed
downstream area. A major difference in herbaceous ground-
caver for solt protection and forage avallahility Is obvlous in
E;Ie managed area. Photagraph by R. D, Ohmart, June 1992,

Much (approx. 90%) of the floodplain or first terrace of Date
Creck was lost in extremely heavy storm events in January and
February 1993, A century of January rainfall weather records
was broken in 1993, which indicates the magnitude of the event,
It should also be kept in mind that the watershed and stream
have been degraded for over 100 years and possibly the degra-
dation might have been negligible had they been in good eco-
logical health. The positive side is that management
improvements that had accrued over the past 24 years protected
the integrity of much of the riparian community. A line of [5-
24-year-old willows and cottonwoods had developed along the
outer edge of the first terrace and these trees withstood (Fig. 19)
and dissipated the erosive force of the food, keeping most of
the scouring in and along the first terrace. In a few places where

FIGURE 19. Date Crezek, Wickenburg, Arizona, livestock
managed area with trees lining the primary floodplain.
Grasses, sedges, and rushes reestahlishing streambanks
and beginning to stabilize the sandy solls atter the 1993
flood event. Photograph by R. D. Okmart, June 1994.

' FIGURE 20. Date Creek managed area showing rapid inva-

sion of knot grass {(Paspalum distichum) and cattail to begin
soll stability, sediment trapping, and stream containment
Photograph by R. D. Ohmart, June 1934,
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the tree line did not exist, heavy erosion cut new channels, dam-
aging the second terrace. Though the ficod removed much-of the
first terrace, small clumps of sedges {(Carex spp., Cypreus spp.),
rushes {Juncus spp.), and cattails (Typha spp.). persisted and
these are rapidly pioneering into bare areas (Fig. 20).

The allotment upstream that has year-round grazing and no
management was devastated by ‘the flood. Channel changes
were rampanl, mature irees were uprooted near the stream and
the second terrace of velver mesquite (Prosopis veluting) {prior
lo degradation and entrenchinent this area was flooded in higher
than normal flood events) was heavily eroded (Fig. 21). 1
repeated the photopoint taken in 1992 (Fig. 18) at the water gap
betrween the 2 properties and though much of the primary Aood-
plain is gone from the managed aréa, the young trees remain in

the background. ‘
"~ Tknow of a few permiitees in Arizona that have, on their own,
made financial and personai sacrifices to improve riparian habi-
tats on their deeded lands and leased or public lands. I hope
there are more in Arizona and throughout the West who are qui-
eily going about their work and doing similarly. These permit-
tees are to be commended and supported for they-will be a
standard to those who have not made this commitment. As pub-
lic concern and litigation rapidly increase over the degraded
condition of western riparian habitats, the faje of the livestock
- industry on public lands may rest on these dedicared permittees.
They show how natural resources protection and domestic live-
stock are compatible with proper grazing managemnent. It can
be done but it will take more 1ax dollars and sacrifices on the
permilices’ part. Bui, as riparian systems begin functioning
propsrly, the annual harvestable forage for both wildlife and
hivestock from these food-irmigated pasturetands will far sur-
pass a decade of forage production from a degraded sysiem.

FIGUFIE 21, Date Creek, before heavy entrenchment this
stream once flooded the velvet mesquites on the second
terrace to the left of the photograph above the cut bank,
Note the absence of rock which would Have prevented
severe entrenchment, Riparian trees are gone and the
sparse understory is dominated by the unpalatabie seep-
willow (Baccharis salicifolia). Photograph by R. D. Ohmart,
June 1994,

i : s JE
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GRAZING SYSTEMS AND
MANAGEMENT APPROACHES

The best way to manage riparian habitats is not to graze the
If they are to be grazed, the manager must learn how to use.
forage resource while maintaining stream PEC. This will be'g
management challenge, because livestock concentrate man
are highly attracted to riparian areas, these habitats are usually
scattered throughout the allotment, and each riparian system hag
its own set of vulnerable biotic and abiolic components (Elmore
and Kauffman [994). Kinch (1989) reports that the manage-
ment of domestic livestock grazing in riparian-wetland areas is
one of the mast difficult-and camplex issues facing western
rangeland management. )

Numerous grazing approaches: or systems have been devel—
oped over the years in an attempt to help deteriorated range-
lands and increase forage production. Few, if any of these
approaches, consider the condition or grazing impacts on ripar-
ian communities (Platts 1981a, 1989). Even the most recent
treatise an classifying, inventorying, and monitoring rangeland
(National Research Council [NR(] 1994) only devotes about 5
sentences to ripartan habitats, Present approaches concentrate
on forage removal in the uplands, and by the time that grazing
level has been achieved most riparian habitats have been heav-
ily overgrazed. For example, Krueger and Bonham (1986)
report that cattle are so attracted to riparian areas in the summer
that 90-95% of the adjaceni upiands receive little or no use.
Meyers {1989) examined 34 grazing systems in Montana and 25
{74%) showed no improvement in riparian areas over 10-20
years, while most showed improvement on the watershed. Clary
and Webster {1989) in discussions with managers and after
reviewing the literature reporied there is not a single grazing
management approach that has produced consistent improve-

FIGURE 22. Repeat photograph of Eigure 18 after an unusu-
ally heavy flood event in January-February 1333, The large
4-trunked tree {visible in 1992) In the center {s now covered
by the small tree to right of the big tree.The line of trees on
either side of the primary fioodpiain kept the erosive walers

-.contalned and dispersed erosive energies. Photograph by

R. D. Ohmart, June 1994,
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ment of degraded riparian-wetland areas over western range-
lands. Elmore and Kauffman (1994) support this conclusion,

The 2 grazing approaches most detrimental to riparian habi-
tats are total growing-season grazing and year-long grazing
(Elmore and Kauffman 1994), Cattle are so attracted to riparian
habitats that any grazing approach that extends throughout the
growing season will insure some cattle in riparian habitats the
entire timne, unless herded or excluded by fencing. Similar cat-
tle behavior has been displayed in New Mexico (Goedman et
al. 1989) and the western Dakotas (Severson and Boldt 1978).

Numerous ecological approaches have been developed for
grazing riparian habitars or restoring them (Skovlin 1984, Kinch
1989, Kauffman et al. 1993, Elmore and Kauffman 1994).
Elmore (1992) discusses a number of*'grazing systems and their
shortcomings relative to riparian protection and recovery.
Selecting a grazing approach in riparian habitats is difficols in
that a multitude of vadables are involved (Chaney et al. 1993,
Elmore and Kauffman 1994). Many workers (Platts 19818,

. Kinch 1989, Clary and Webster 1989) have examined riparian
grazing approaches and no single method has been successful
for improving degraded riparian areas. Elmore and Kauffinan
(1994) summarize grazing approaches based on their experi-
ences and [ brizfly present what they consider the poorest and
the best approaches, Continuous or season-long cattle grazing
is the poorest, creating the greatest amount of degradation to the
physical and biotic componenis of the riparian area. This is
equal to holding sheep or cattle in riparian areas. Equally poar
is short-duration and high-intensicy cattle grazing in riparian
areas. Winter use with cattle or sheep receives a moderate rat-
ing relative to riparian degradation. The best and obvious
approach is total closure or rest Lo riparian areas from all classes
of livestock. Two approaches rght below exclusion are rest rota-
tion with seasonal preference with sheep, or corridor fencing
with either sheep or cattle. Rating high, as well, is fencing the
riparian area for prescribed use,

Total closure may be inviting to many butit also has numer-
ous implications. The most obvious is the cessation of domes-
tic livestock grazing on public lands, which I would not support.
Secondly, fence all riparian areas, but present fencing on pub-
lic }and is considered more than enough (Jacobs 1991) and costs
to fence ripardan areas would be overwhelming (current charge
$3,000-3,500/1.6 km of fence). Platis {1991) estimated thag it
would cost $90 million just to fence all of the 24,135 km of fish-
abie streams on BLM lands. These and associated problems
such as wildlife entanglement, fences acting as traps and con-
Centrating cattle along streams, operation and maintenance

Costs, and other problems immediately exclude this option..

Hérding by the permittee with riparian use constraints appears
be the mast viable approach to this point. It is costly ta the
pﬁrrmttee but less so than the above altematives.
‘xh;iéﬁlteresungly, good riparian healing with high numbers (600-
00'head) for a short time (approx. 6 days) in late summer and

a, Uncornpahgre-Gunnison Natonal Forest, Colorado, pers.
nmua.): R. L. Storch (pers. commun.) stated that willows and
gr woody vegetation responded very favorably to this man-
=

arly fall can occur (R. L. Storch, Forest Supervisor, Grand

agement approach. Fencing of the riparan area includes wide
portions of the uplands and cooler temperatures during these
times better disperses livestock during the short grazing peried.

Some years ago the USFS developed the Integrated Resource
Management approach, and T attended one of their training
workshops on.its use. The team was composed of individuals
representing all resource areas. [ never observed one of these
teams that was not all USFS employees. With range resourccs
being such a dominant part of this agency, 1 suspect that other
resources were not adequately represented or listened to. Further,
most tzam members are low echelon personnel who are knowl-
edgeable of how decisions will be made regardiess of their input.

Elmore and Kauffman (1994) have suggested using an inter-
disciplinary management team (i.e., soils, fishery biologisis,
botanists, and others) io visit allotments and formulate manage-
ment plans. They present 6 general recommendations for the
team. [ observed 1 of these teams, in which all recommendations
were carried out except possibly the last and most important
action, which was insuring strong compliance recommendations.
Further, this team was composed of well-rrained, mature, and
knowledgeable veteran personnel.

If the time and knowledge of such feams are to be used then
the pennirtee must have an incentive to see that the recommen-
dations are followed. If the team recommends leaving an X-crm
tall stubble height over the Aoodplain for soil protection and
sediment trapping in. floodstage, it shouid be the permittee’s
responsibility to monitor this and report to the agency when
limits are being approached. Random measurements by agency
personnel would confirm utilization levels and give a date when
all livestock must be out of the pasture. If utilization levels were
exceeded by the permittee then no utilization would be allowed
in the pasture the following year nor would excess numbers be

- allowed in other parts of the allounent. Attention to detail by the

permittee would increase under this approach and the vser
would share management responsibilities with agency person-

nel.-Most-agencies do not have adeyuate rarige personnel to 7

properly do their present work load, much less shoulder the total
responsibilities of insuring compliance with the recommenda-
tions of a management team.

There is strong merit in using a teeun approach (Elmore and
Kauffman (1994), Plaris. (1979:39) does not exactly suggesta
team approach, but alludes to ic by saying *. . . no single dis-
cipline possesses the skills and knowledge for all problem
solving .. " in riparian management. With an observed team,
each d15c1p11ne had its concerns expressed and the recom-
mendations formulated were more ecologically sound than
they would have been if a single person had attempted to
encompass all disciplines.

Possibly a set of teams could be established over ecological |
regions in the West. Each team would be composed of agency and
nonagency specialists and would respond to BLM, USFS, or pri-
vate land managers requesting recommendations on riparian
restoration or best grazing management practices. There are
excellent people in and out of the agencies whose sole interest is
{0 see range Iesources im'prove so that greater conflicts are
avoided in the future, Because the permittee would accompany
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the team, for balance, I recoinmend that a conservationist who bas
shown interest in the namral resources on the allotment be invited.
Both could enter discussions but enfy the condition of the
resource and the team would dictate the management practices to
be followed. Time and travel demands on team members may be
such that nonagency personnel might have to be employed on a
full-time basis. 1 further suggest these teams report directly to the
Secretary or Assistant Secretary of the Interior to remove them
from as much agency-permittee politics as possible.

The most siiking difference between riparian recovery with
total rest and riparian recovery with grazing is the time factor
involved. With total rest, most of the systems that I have observed
show tremendous change within 8-10 years. These general num-
bers seem to hold in Colorado (Schulz and Leininger 1990), cen-
tral Oregon (Clifion 1989), Nevada (Medin and Clary 1989), and
numerous stream systems throughout the West (GAO 1988).
Other workers have also reported that exclusion provides the most
dramatic and rapid rate of recovery in riparian systems (Beschta
et al. 1991, Elmore and Kauffman 1994).

With managed grazing riparian healing time is twice {16-20
years) and maybe 4 times (32-40+ years) longer than exclusion.
The important question is, can the most degraded riparian areas
hang onto their thread of existence for another 30-350 years?
Theyv are very weakened and degraded after >100 years of

- - unrmanaged grazing, and my experiences are that the agencies

and permitiees, if willing, could not move rapidly enough with
improved management for it to really begin within the next
10-2C years. It might come about faster than this if the manag-
ing agencies took a more aggressive role in management as is
-being done on the Uncompahgre-Gunnison National Forest
(R. L. Storch. pers. commun.).

Allorments with improved management approaches ready to
be implemented within the next 3-5 years should be enacted.
Otherwise, agencies should develop and implement plans to
rermove cattle from heavily degraded ripanian areas for a mini-
mum of 5 years. This suggestion is not new in that many biol-
ogists have suggested Lhat there is no grazing plan that allows

~ riparian restoration (Ames 1977, Davis 1977, Behnke 1979,
Dahlem 1979, Kindsehy 1978, Szaro 1980), If catile are to be
grazed in the floodplain again, riparian habitats should be
closely monitored with rigid utilization standards to insure con-
tinuing improvement.

KEYS TO BETTER RIPARIAN MANAGEMENT

Most agencies managing public lands in the West have some
type of monitoring of upland habitats but have used differcat
methods to evaluate the ecological conditions of western range-
lands (NRC 1994). Much of the data are at best wend informa-
tion, and Box (1990) reported that even these data were lacking
for 12% of National Forests lands and 26% of BL.M lands.

Moenitoring is the key to knowing and documenting riparian
improvement. These data are virtually absent for ripanian areas
in western rangelands. Their collection is essential if manage-
ment is to recognize ehanges for improved riparian conditions.
A beginning that is cheap, simple, and quick is to establish

repeat photographic points at a few representative areas a]on; i
stream. A phntograph showing the channel, banks, and ﬁmd-
plain at 2-3 yzar intervals the same month each year along wuh‘
brief notes on mean channel width and bank and floodplain cops
dition (presence. or absence of young trees, percent g-roundcovgr-
of the floodplain) within 2 pbotographic pericds would imme-
diately inform the agency of needed management cbanges
Funds must be made available to perform these duties.

Too many land managers, both in the USES and BLM, still
believe that presendy used grazing systems to improve uplands
will also help improve riparian habitats, Related to this is that
upper management {typically District Rangers and above and
Area Managers and above) have very little knowledge. of what
management practices are needed to improve riparian areas and
of resource conditions on the ground. Too little time is spen in
the field by these people to appreciate problems and solutions,

Riparian habitats, unlike uplands, respond very quickly to
improved management (usually within 2 years) unless highly
degraded. Furthermore, there should be no controversy over
what is improvement, stahility, or degradation as there is in the
uplands. Easily quantifiable and visible objectives can be estab-
lished allowing the range conservationists and permittee to eas-
ily judge if conditions are being met. The consensus of the
advisory team, irrespective of the agency person or permitiee,
would be the sole criterion on meeting riparian objectives.

A second key is to tie specific riparian improvement objec-
tives to land managers’ annual performance ratings. These peo-
ple should be accountable both professionally and monetarily to
improved riparian health.

The last key would be to make permittees accouutable for
riparian health as well. If grazing fees were based on riparian
health there would be greater aitention and concern 1o PFC.

Riparian conditions meeting objectives AUM = $3.00
Riparian conditions improving, but not meeting objectives

AUM = §5.00 .
Riparian conditions unsatisfactory and not improving
AUM = 515.00

Short courses could be conducted for agency personnel and per-
miitees {atiending together) showing the various management
targets to be achieved. This approach, I think, would foster a
very close, cooperative working relationship to improve ripar-
ian conditions between permittees and agency personnel.

SUMMARY

Riparian habitats in western rangelands have exceedingly
high values for socicty, fish, and wildlife. Their resource values
far exceed iheir approximate 0,1% of the land area they cover.
They serve to trap and stabilize eroded sediments, detoxify
compounds, act as phosphorus sinks for soil enrichrment, and
serve a5 denitrification areas to provide high water quality.
When functioning they provide bank storage of water and
extend the Aow regime to perenniality or increase instream fAow.

They are vital to fishes when properly funetioning by provid-
ing uncontaminated cool water, high in dissolved oxygen and low
in suspended sediment. These important water quality parameters
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are all related to proper stream channel shape, bank stability,

rransport of sediment load, and the relationship of the stream to -

access its banks. Important physical factors to native salmonids
are water velocity, water temperature, amount of dissolved oxy-
gen, pool volume (number, size, and depth), escape caver, and
annual discharge and flow. Highest quality fisheries exist under
these conditions along with water qualxry and quantity.

In riparian habitats, vegetative components, in general, ful-
fill the ecological needs of the greatest array of wildlife species.
In their arder of importance are tree species and their densities,
foliage profile, foliage volumes in ihe profiles, horizontal
patchiness, and shrub species and their densities. The three
most iniportant vegetative components are satisfied in the
Southwest by maturc Fremont or narrowleaf cottonwood inter-
mixed with willow species, in the Pacific Northwest by black
cottonwood (Populus trichocapra) with willows, and in the
Intermountain region by quaking aspen and willow or pure wil-
low habsitats. The shrub species and densities element may be
most important in the Southwest, but pure willow communities
may function similarly. High insect production in willows
lends them added importance to wildlife.

Wildlife values in riparian habigats, i.e., density, species rich-
ness, bivdiversity, number of rare species, number of breeding
pairs of birds, and biomass, are extremely-high comnpared to
adjacent uplands. Highest fisheries values exist were streams
are properly functioning. As knowledge becomes more com-
pletz, they may provide some of the most important fish and
wildlife habitats in the coterminous United States. Southwest-
em riparian habitats may be vital to migratory wildlife as migra-
tory corridors and resting, refueling, and wintering habitats in
that they provide linear oases when uplands are least productive.

Though knowledge is limited, beavers arc unquestionably a
keystone species in riparian-areas of second- to fifth-order
streams. They have the ability to alter habitats by 20-40% by
changing channel geomorphology and hydrology; by retaining
sediment and orzanic matter; by creating and maintaining wet-
lands; by modifying nutrient cycling and decomposition
dynamics; by modifying species composition and dynamics of
plants;. by influencing the movement of water and materials
ransported downstream; and by creating totally new fish and
wildlife habitat that significantly increases hiodiversity,

The development of the livestock industry was examined
with Arizona being used as an example. Though drought in the
12390's expedited ecological degradation in Arzona, other west-
rn states reported similar ecological problems as ranges were
overstocked. Riparian habitats suffered the preatest ecological
dﬂmaoe by being both highly overgrazed and then experiencing
ﬂnprecedented food damage from degraded watersheds.

leestock are atiracted to riparian areas because of lush for-
age; shade, and water, especially in hotter, arid months. Current
mhﬁagement approaches only consider the healih and condition
e uplands or watersheds, which does not glve g:razmg rehef

ved as sacnﬁce areas. Though fish and wildlife values in
f; anan habitats are extremely high, there-bas been Lttle
P}‘pgress in making livestock management changes.

There are many agents of riparian destruction and degradation
other than overgrazing by domestic livestock. Most of these have
been along major western streams, while unmanaged livestock
degradation has been ubiquitous and at all efevations.

Three conceptual phases were used to facilitate and illustrate
the consequences of unmanaged livestock degradation of fish
and wildlife resources in pristine riparian habitats (minus
beavers) from the inception of livestock grazing to present. Com-
pletion of the process in Phase [ took from 3-10 years depend-
ing on livestock density. Though the process was complete the
degraded condition of the resource continued and in many

. instances it has intensiffed to present. Degradation includes

desouction of overhanging banks, overburdened sediment loads,
sream channel changes, widening of the channel, virual elimi-
nation of the herbaceous groundcover and the understory,-and the
cessation of tee and shrub repreduction along the floodplain.
Heavier than usual Aood events eroded and widened channel
widths and depths, and divarced the stream from accessing its
floodplain. Sediment loads have increased concomirantly.

Consequences of bank destruction, channel widening, and
high sediment loads severely impact fish populations. The elim-
ination of understory trees and shrubs promotes higher water
temperatures, lower oxygen levels, and reduces detrital input
{the main energy source for small-order streams), [uriher stress-
ing fish populations. Species of small mammals, birds, reptiies,
and amphibians requiring dense herbaceous vegetation or dense
undersiory vegetation have experienced density declines and
possibly local extirpation as these changes occurred about 1890
or even earlier throughout riparfan habitats in the West.

Phase I was initiated about this time and it will take 100-125
years to complete. Beginning Phase TI there were extensive and
generally continuous riparian forests consisting of cottonwoods
and willows, pure willows, or willow-quaking aspen along
perennial strearns in the West. Tree species abounded in their
habitats, the foliage profile was complete (minus the under-
story), foliage volumes were high in the canopy and midstory,
and intracommunity patchiness was high. Phase [ is a slow and
subtle process of degradation, almost imperceptible without
repeat photography or quantified botanical data. Essentially it
is the slow process of the youngest trees that escaped being
eaten when cattle began heavily grazing these habitats circa
1870 to the point they begin reaching decadence. During the
intervening years, older age classes of trees have lived out their
life span slowly thinning the forests. This process, in turn
lessens foliage volumes at the mid and overstory layers. As
these young trees mature and there is no recruitment of young
age classes the patchiness element declines as well. There is
tree toss through natural mortality, but there are other losses as
well, i.e., blow downs, beavers girdling trees, firewood or build-
ing material use, trees left perched as water tables declined, and
trees washed out with more severe floods from degraded water-
sheds. Continuous forests over time have been fragmeuied and
thinned, leaving small islands of trees or thin stringers.

The cumulative effects of all human activities in eliminating
or degrading parian habitats is beginning to manifest itself
through the reduction in riparian resources in the West. Tree
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species and their densities, foliage proﬁ]cs, foliage volumes,
patchiness levels, and remaining forest sizes are approaching

threshold levels where many more species should show declines

in numbers or be locally extirpated.

Phase IIT is the collapse of the riparian deciduous forest. Most
[iparian forests are in late Phase I, while some are in early or
mid-Phase ITI. It will take about 50 years to complete this phase.
Management opiions are the (1) immediate use of managed
grazing or (2) eventually be forced to use external seed sources
with possibly less-adapted ecotypes and/or (3) revegetation
efforts which are extremely expensive as compared to grazmg
management changes.

Thé management challenge of the twenty-first cenmry will be
the coniinued use of western rangelands while simultaneously
healing riparian habitats, Abolition of livestock grazing on public
rangelands and fencing are ruled out because of social acceptance
and cost. The most viable method at present is herding with stub-
ble height constraints. Strong incentives to both the [and manager
and permittee to restore proper {unctioning condition of western
sireams are key to restoring riparian habitat for optimum social,
fish, and wildlife resource values. An approach is suggested.
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