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Summary |

Eight carefully selected riparian bank sites within the Montana Allotment were found to be
in excellent condition using 10 criteria to quantitatively assess riparian health. Six sites were
located in Schumacher pasture and two sites were located in Warsaw pasture. i

Riparian vegetation diversity, bank stability, and streambed geology received an excellent
rating at all sites. : |

Canopy shading and width/depth ratio could be improved on a few of the sites.

A riparian pasture within Schumacher pasture would permit better control of grazmg timing
and intensity. It would further facilitate riparian improvement. :

The Forest Service exclosure had a similar riparian health score (3.6) to grazed dreas (3.5

average). This indicates that riparian improvement on some sites can occur as quickly under
controlled grazing as under no grazing. ‘
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Introduction

In late July Dr. William Fleming wes formally contacted by the Chilton Ranch and Cattle
Company regarding a survey of riparian health in California Gulch on the Montana Aﬂomgent south
of Arivaca, Arizona. This grazing allotment is administered by the U.S. Forest Service.; Itisina
mountainous area with 20-25 inches of average annual rainfall and approximately 4,000 to J24,500 feet
in elevation. My survey would focus on Schumacher pasture which contains the bulk of tline riparian

habitat within the Montana Allotment. I accepted the assignment.
Montana Alletment Description

The Montana Allotment is part of the Coronado National Forest, west of No galc.*’T, Arizona
(Holechek and Galt, 1998). Elevations range from 3,500 feet at the Mexican border to %,376 feet
at the summit of Montana Peak. Precipitation varies from 16 to 25 inches annually, wltﬂl peaks in
February and August and a dry season from April through June (Holechek and Gait, 19958).

I characterize the vegetal;ion as Sonoran Desert Chaparral/Grassland. Dominant pla{pt species
include various liveoaks (Quercus emoryi, Quercus oblongifolia), various cacti (Fierocacm.s
wislizenii, Opuntia engelmannii, Fouquieria splendens), side oats grama (Bouteloua cwt;'pendula)

plains lovegrass (Eragrostis intermedia), cane beardgrass (Bothriochloa barbina?dis),r and

tanglehead (Heteropogon contortus). In riparian areas, deergrass (Muhlenbergia rigens),[ bullgrass
(Muhlenbergia emersleyi), and giant sacaton (Sporobolus wrightii) are dominant grasses while velvet

ash (Fraxinus velutina), Goodding willow, (Salix gooddingii) Bonpland wxlloxy, (Salix
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banplandiana) netleaf hackberry (Celtis reticulata), and yewleaf willow (Salix taxg‘foliléa) are the
primary riparian tree species. Hymenoclea and Baccharis are common in the longer, drier ;eachcs of
the California Gulch system. Plant species diversity is quite high with 20 or more species present at
most riparian areas. :

Several important game animals are found on the survey pastures. They include w?ite-taﬂed
deer, mule deer, cougar, javelina, Mearn’s quail, Gambel’s quail, white-winged doves and émouming
doves. When town of Ruby lakes overflow into the Guich, bass, catfish, mosquito fish and green
sunfish occupy the temporary pools and reaches with water during rainy seasons. Long ;leaches of

California Gulch are usually dry during late spring and often during late fall in years of no ﬁllh'Opxcal

storms. :
The Chiltons have owned the Montana Allotment for more than nine years (since

April 1991). Mr. Jim Chilton grew up on a ranch in Aﬁzona and has a lifetime of cattlei: ranching
experience. He holds one M.S. degree in economics and another in political science. |
Grazing management on the Montana Allotment involves a modification of the Sanﬁa Ritarest
rotation grazing system discussed by Martin (1978). This system was initiated on th¢ Montana
Allotment in the 1989-90 period after a six-year period of fence building and water dcv?:lopmcnt.
Under the system used on the Montana Allotment, Schumacher and Warsaw pastures retl.-,elve only
summer grazing (four months) in alternate years. After four months of summer grazing, thEy receive
a 20-month rest period. Inthepastthrecyeersuseh:WarsawandSchumacherpastures?:hasbeen
between 32% and 38% (Galt and Holechek 2000) Ruby pasture is grazed each spring and receives

light use in the fall of every year as cattle aremovedthroughittowinterrange(Chimeneeipasune).
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Survey Methods ‘
Survey Rationale | |
In the extensive landscapes of the western United States, there is a strong need fm;r natural
resources monitoring so that public agencies and private land owners can make tlmbly land
management decisions, regional bodies can make effective growth management choices, a.nd local
communities can anticipate the effect of proposed changes in land use. This requires E;i-equcnt
assessments and continuous awsreness of changes in the condition of the land. Monitoring teii:hniques
chould be adaptable to different scales, including the “ecological site” and the “ecological fandscape”
(Allen 1994).
There are no generally accepted criteria for evaluating and comparing health of riparian
ecosystems, Riparian “health” 1s defined here as a set of environmental conditions that restlﬁt in the
long-term sustainability of the riparian habitat. The quality of the riparian habitat refers to lgfxow well
it supplies the physical, chemical and biolqgical needs of the organisms living there. iRlpanan
ecosystem structure and function respond to both abiotic and biotic forces. This survey fo%'cuses on
10 indicators of riparian health that range from vegetation cover to streambed gMd'gf{. Each
criterion is semi-quantitatively evaluated on a scale of 1 to 4, with 4 the healthiest and lthelmst
healthy. This approach is based on riparian survey experience gained by the author in more; than 20
watersheds. ‘
Riparian Evaluation Methods |
Several authors, such as Barbour and Stribling (1991) and Jacobi ctal (1995), have suggested
criteria for evaluating the bealth of riparian habitats in the western-United States. Although theit

o
criteria are oriented toward stream habitats for fish, tfieir indices can be adapted fora wider range of

5
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organism classes, including birds (e.g., Fleming and Schrader 1998). A riparian environment that is
healthy for fish and birds is considered healthy fora wide range of ecosystem organisms (Chlms 1998,

Nebel and Wright 1998). Table 1 describes the 10 criteria ] consider most useful to evaluat; aquatic
habitat. In perennial stream systemsthe amount of flow and types of aquatic insects are inclténded, but
for the ephemeral systems like most of California Gulch they are excluded. I will provic?e a brief
fisoussion of the 10 criteria 1 usod to evaluate riparian health in California Gulch.

Str d Geology and Embeddedness

Strearnbed geology and embeddedness are critical for the maintenance of neoessary void
spaces in the substrate for macroinvertebrate habitat, which need a continuous flow of wateti', oxygen
and food sources (Frissell et al. 1986). Stream reaches are evaluated by walking ina zig—z:ié pattern,
and stopping every two stepsto determine the size of material in front of the evduakor’s toe
(Potyondy and Hardy 1994). If more than 50% of material is comprised of grain sizes f;n gravel,
cobble and boulder categories, the habitat is considered optimal (Barbour and Stribling 1%:')91). At
least 20 samples should be selected in each stream reach and size percentages calculatedi 1f more
than 50% of the substrate is sand size or smaller, the habitat is considered “poor.” Evenithough a
somewhat coarse evaluation, an estimate of the percentage of fine material is considered a valuable
indicator of upstream watershed disturbance (Frissell et al. 1986).

FEmbeddedness measures how much of the surface area of larger substrate pértxcles is
surrounded by fine sediment (sand, silt and clay; Platts et al. 1983). This parameter ?llows an
evaluation of the substrate as a habitat for benthic macroinvertebrates and fish spawning!(Barbom
and Stribling 1991). Heavy silting is an indication of upstream watershed disturbance andliis known

to cause a reduction in insect diversity and production (Minshall 1934).
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Width/Depth Ratio

The ratio of bankfull chanmel width to depth is optimal for fish and aquatic msect}habrtat if

less than 7:1 (Rosgen 1994). The bankfull channel width is considered to be the width at tfhe top of

the bank when full of water which usually occurs once in two year. A very wide and shallowstream

with a width/depth ratio of more than 25:1 is considered poor habitat for ﬁsh; and the

macroinvertebrate food supply they depend on (Gibson 1994; Ball 1982). A tape measure and meter
stick are used to measure the width and depth of the channel. .
Bank Stabili ' Ta |

Upper bank stability is considered excellent if less than 10% of the banks are ve*frtical and
unvegetated. When more than 50% of their base arca is unvegetated banks are considere)d to be in
an unstable and eroding condition. Therefore, it is rated poor (Barbour and Stribling 1991)% Streams
with unstable banks often have degraded instream habitat for fish and aquatic insects (Pla’ﬁcin etal.
1989). Steeper banks have greater likelihood for erosionand lossvof soil into the stream bec%ause they
are less likely to support vegetation cover (Ball 1982). :
Riffle/Pool Ratio .

If the ratio of distance between riffle/pool width is between 5:1 and 7:1, hetetogenexty for
aquatic insects and fish is optimal. In contrast a ratio of more than 25:1 is considered a paor habitat
(Frissell et al. 1986). Since benthic communities thrive as a result of integrated envh*onmeﬂ:talﬁactors
(substrate, food availability, current etc.), and species have preferences for alternative substi;ate types,
it follows that maximum variability in streambed morphology should support h:g,herspecleik diversity
(Barbour and Stribling 1991). Upstream land use activities can profoundly change :Epool/riﬂle

relationships, as well as human-caused changes in flood and low-flow discharge (Frissell et al, 1986).
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The evaluator uses a tape to measure the average distance between riffles and the widtﬁ of the
channel. l
B id |

Vegetative buffer strips are effective in filtering pollutants such as sediment and nutriéints from
streams. Several authors consider 18 meters of puffer width to be sufficient for many iriparian
situations (Schueler 1987). Where riparian areas have very steep slopes and/or agncultural runoff
with a high fertilizer concentration, a buffer of more than 18m may be necessary. This parameter
rates the entire riparian buffer zone on the side of the stream nearest to disruption (road, housing
development, row crop, etc.) Ifthe vegetated width is less than 6m, it is considered poor (Barbour
and Stribling 1991). A tape is used to measure the width of the least buffered side of thitp stream
reach. |
Vegetation

Vogetative diversity is cvaluated by determining how many species ocour inthe rip&rianm
Twenty or more perenuial plant specles in the riparian zone is scored as optimum while less than six
species is considered poor. The concept of species evenness, or relative proportion of each plant
species in the riparian zome, is not considered here, but could be included in fhturg method
refinements. Vegetation cover, expressed as a percent, is estimated by randomly choosing Jp transect
Jirection to walk and noting at every other step cither vegetation cover or bare soil. Nine’éy percent
vegetation cover is considered an adequate cover for erosion control, while less ttna'n 50% is
considered poor (Brooks et al. 1996, Fleming 1998). ‘
Canopy Shading

Shading provided by a vegetative canopy cover is important in reducing summer water
8
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'temperaturcs and as a mediating factor in the solar energy available for photosythetic actmty and
primary production (Barbour and Stribling 1991; Platts et al. 1983). Shade conditions are consxdered
to be optimal when alternate arcas of a stream reach receive direct sunlight, complete shadc and
filtered light (Barbour and Stribling 1991). The evaluator estimates the percentage of sun a:gd shade
by looking upstream and downstream from the middle of the stream reach. |

Site Selection

Eight riparian sites were selected for evaluation in Schumacher Pasture (six sites) and Warsaw
Pasture (two sites) (Figure 1). Site selection criteria were based around adequately samplmg riparian

conditions in California Gulch in general as well as those locations of special concern.

Results

The overall riparian score was 3.54 (Table 2). All eight sites were conmdered |to be in
excellent condition. Vegetation diversity, bank stability, and streambed geology recelved ;a 4 at all
sites. Canopy shading and width/depth ratios could be improved on a few of the sites. |

Fach site was rated for 10 parameters, except for 4 sites with insufficient flow to éetermhle
the pool/riffle ratio (Table 2). Although the survey was undertaken during the primary ramy season
and period of normal peak flow in these desert grassland washes, most reaches were dryand pnly four
Jocations had enough water to permit evaluation for all 10 parameters. Numerical rat#:gs were
summed for each site and the total divided by the number of parameters evaluated to determine the
rating. A site with a score between3 and 4 was rated “excellent,” between 2 and 3 “good,”between
1 and 2 “fair,” and less than 1 “poor.” The eight sites received ratings ranging from3.2t03.7, which

are all within the “excellent™ category.

CHI01225



Discussion .

I have quantitatively evaluated riparian health at several locations in northern New Mexico.
I consider the sites I evaluated on the Montana Allotment a real positive standout among all ﬁhe sites
1 have evaluated that received livestock grazing. The Chiltons’ rest rotation grazing system in
conjunction with conservative grazing over the past 10 years apparently has promoted a h:gh degree
of riparian vegetation diversity and bank stability as well as excellent streambed geology condmons
for the ecological potential of the cight sites. I do believe that creation of a riparian pasture within
Schumscher pasture as proposed by the Forest Service could further promote riparian unprovement' i
by facilitating the Chiltons’ control over grazing intensity and timing. It would also result i un more
efficient use of upland forage by improving cattle distribution.

My survey indicates that carefully managed grazing can promote a riparian recom rate
equal to grazing exclusion on some sites. The Forest Service exclosure (Table 2) hada snmﬂar score
to four of the other sites. Overall the grazed areas (7) had a mean score of 3.5 comparedto 3.6 for
the exclosure.

In conclusion I consider the Montana Allotment to be a primary ripariin success story inthe
southwestern USA. It provides strong evidence that in some situations managed utilization qf forage

inriparianareasﬁMWwWMammﬁmeregomhpmdmlwdtomﬁmmmm.
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Figure 1. Riparian sites (* Vernon Dale R) and upland soil loss sites (¢.g. X site 1)'in
Schumaker Pasture, Scptembcr 2000.
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Figure 1 (continued). Riparian sites (* Vernon Dale R) and upland soil loss sites (x site 1)
in Warsaw Pasture, September 2000.
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Table 1. Description of riparian health indices used to evaluate the Montana Allotment on
August 25-27, 2000 by William Fleming.

Parameter Excellent Good Fair Poor

Score 4 3 2 1
Riparian vegetation 3 height class 2 height classes 1 height class sparse .
structural diversity grass/tree/shrub vegetation
Bank stability >90% stable 50-90% stable 10-50% stable  <10% stable
Bank cover >90% 70-90% 50-70% <50%
Buffer width >18m 12-18 m 6-12m <6 m
Vegetation diversity >20 species 15-20 5-14 <5
Embeddedness <25% 25-50% 50-75% >75%
Canopy shading mixed/sun shade sparse canopy 90% sun or no sﬁade

shade
Width/depth ratio <7 8-15 16-25 >25
Pool/riffle ratio <5 6-15 16-25 >25
Streambed geology >50% boulders 25-50% 10-25% <10%
cobbles, gravel
15
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Table 2. Riparian health scores for 8 sites on the Montana Allotment on September 15-17, 2000.

Vernon  Tinaja* Casa Forest California Lower** Black  Warsaw

Site Dale Piedra Service Gulch Tinaja Diamond
Exclosure
Parameter
Riparian vegetation
structural diversity 4 4 4 4 4 4 4 4
Bank Stability 4 4 4 4 4 4 4 4
Vegetation Cover 3 4 3 iq 2 3 3 2
Buffer Widih 3 4 4 4 4 4 4 4
Vegetation Diversity 4 4 4 4 4 4 4 4
Embeddedness 4 3 3 3 3 -3 3 3
Canopy Shading 4 3 2 4 2 3 4 3
Width/Depth Ratio 4 3 3 2 2 3 3 3
Pool/Riffle Ratio 3 4 3 4 n/a n/a nfa nfa
Streambed Geology 4 4 4 4 4 4 4 4
Score 37 37 34 . 36 29 32 33 31
Score/#parameters 3.7 3.7 34 36 | 32 3.6 3.7 3.4
Rating Excellent Excellent Excellent Excellent Excellent E@nt Excellent Excellent

* Tinaja site is in a grazed area above the Forest Service Tinaja exclosure
** Lower Tinaja site is located down stream from the Forest Service Tinaja exclosure.
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