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• Five of the rarest vegetation 

communities in American 
southwest:
� cottonwood-willow riparian
� cienegas
� semi-desert grasslands� semi-desert grasslands
� sacaton grasslands
� mesquite bosque
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Six Threatened and Endangered 

Species
� Gila Topminnow
� Gila Chub 
� Chiricahua Leopard Frog
� Southwestern Willow Flycatcher� Southwestern Willow Flycatcher
� Huachuca water umbel
� Lesser long-nosed bat

26 special status species26 special status species
�� Mexican Garter Snake Mexican Garter Snake 
�� Western YellowWestern Yellow--billed Cuckoobilled Cuckoo
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Las Cienegas RMP 
“implements adaptive 
management strategy”
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• Vary authorized livestock use annually based on 
assessment of range conditions

• Continue flexible rest-rotation livestock mgmt

• Implement an integrated vegetation treatment 
program to meet desired vegetation objectives

• Restore populations and habitat for priority 
species
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Set-up phase

• stakeholders
• objectives

Iterative phase

• decision making
• monitoring• objectives

• alternatives
• models
• monitoring

• monitoring
• assessment
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Las Cienegas RMP 
completed in 2003 
using an open 
collaborative process collaborative process 
involving Sonoita 
Valley Planning 
Partnership
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• Maintain/achieve a high similarity index (> 50% by • Maintain/achieve a high similarity index (> 50% by 
weight) to historic climax vegetation on at least 
80% of the ecological sites; [Desired plant 
communities]

• Maintain/achieve < 40% bare ground cover in 
woodland/shrubland communities and < 30% bare 
ground cover in grassland communities. [Desired 
ground cover]
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Maintain perennial grass basal cover  >5%

Maintain shrub canopy cover  <35%
(mesquite  <20%)

Maintain perennial grass basal cover  >5%

Maintain shrub canopy cover  <35%
(mesquite  <20%)



Pronghorn: on loamy bottom, loamy hills, and limy 
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Pronghorn: on loamy bottom, loamy hills, and limy 
hills ecosites, maintain 10-18” cover during April-
June in key fawning areas

Grassland Sparrow: on loamy bottom ecosites, 
maintain 6-8” grass height, less than 25% bare 
ground, and less than 10% shrub cover
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Goals: Reduce mesquite invasion
Reintroduce fire
Reduce restrictions to wildlife movements
Maintain/re-establish native speciesMaintain/re-establish native species
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Flexible Grazing Flexible Grazing 
ManagementManagement

Mechanical Mechanical 
TreatmentsTreatments

Prescribed FirePrescribed Fire
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Open Grassland

< 10% total shrub 
cover

Desert Scrub

> 35% total shrub cover, or 
< 35% shrub cover with soil 

Grass / Mixed 
Shrub

Grass / Bare ground 

0-10% total shrub cover
< 3-5% perennial grass 
basal cover

natural grassland 
state

vulnerable to 
transition

degraded state, hard 
to recover

Ecosystem states

Driving processes
< 35% shrub cover with soil 
loss: prevents grass recovery, 
shrubs increase

10-35% total shrub 
cover

Mixed Shrub / Grass

10-35% total shrub cover
< 3–5% perennial grass b. cover 

Conceptual model of Southern Arizona desert grasslan ds

Heavy grazing

Rest & rain

Lack of fire

Drought

Fire
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Monitoring ProtocolMonitoring Protocol Grassland Variable EstimateGrassland Variable Estimate Addresses Addresses 
Management Management 
Objective?Objective?

Point CoverPoint Cover Substrate cover including bare Substrate cover including bare 
ground, litter coverground, litter cover
Change in perennial grass cover, Change in perennial grass cover, 
compositioncomposition

Yes Yes 

compositioncomposition

Dry Weight RankDry Weight Rank Similarity Index; percent similarity to Similarity Index; percent similarity to 
historic climax historic climax 

Yes Yes 

Pace FrequencyPace Frequency Combination of density and Combination of density and 
dispersion of plant species dispersion of plant species 

NoNo

LineLine--intercept Coverintercept Cover Shrub cover by species Shrub cover by species No, Critical threatNo, Critical threat
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• 28 key areas selected to                                   

evaluate grazing                                        
management

• Sampled 1/3 each year• Sampled 1/3 each year
• ground cover (pt. intercept), n=100 in 5 cover 

classes
• species’ abundance (frequency sampling), 

n=100
• composition by weight (dry-weight rank), n=100
.
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• No directional trends,                                          

1995 to 2003 in cover or                                          
frequency;

• Changes occurred, none 
were statistically significantwere statistically significant

• Certain pastures didn’t meet bare ground 
objectives in 1995 but did in 2003; all other 
permutations were observed.

• Similar results for range condition (SI)
• Problem: protocol’s power to detect change was 

low
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• Parameters must explicitly relate to 
management objectives and critical stresses
¨ ground cover, grass/shrub diversity, 

shrub/tree cover, composition by wt., shrub/tree cover, composition by wt., 
grass/shrub height

• Sensitive to detect change (statistical) over 
appropriate parameter values, time frames

• Time & cost effective
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• 1000 cover points in 50 m x 100 m plots

• Percent cover in 5 cover classes & by perennial 
grass species; forbs and annual grasses 
(lumped) (lumped) 

• Measure both basal & canopy cover: improved 
measure of watershed condition & greater 
flexibility in making grazing management 
decisions

• Shrub/tree cover: by species using a line-
intercept method; mesquite density in plots.
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• Biological Planning Process

• Collect Monitoring Data

• Review Data 2x/year• Review Data 2x/year
• Technical Team
• Biological Team
• Adjustments to Grazing

and other activities
as needed
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• Builds trust, encourages a solution-oriented approach 
to address potential conflicts over grazing.

• Decision-making based on resource information 
instead of emotions.instead of emotions.

• Increased knowledge of grazing effects to improve 
resource management.

• Access to different perspectives & expertise.

• Ability to go beyond the vegetation to consider wildlife 
use/needs.
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1) Identify management                                               
goals and objectives 

2)  Collect monitoring data that tells whether goals 
& objectives are being met.
3)  Based on this, adjust management as 
necessary to better achieve goals & objectives
4)  Repeat steps 2 and 3
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• Conduct a quantitative review of           
existing monitoring data & protocol: 3 criteria
– how well do they address management objectives
– statistical power to detect change
– implementation cost

• Develop a comprehensivemonitoring 
program and implement on-the-ground 
monitoring
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• Parameters must explicitly relate to 

management objectives and critical stresses
• Sampling intensity sufficient to detect 

biologically-meaningful change (statistical) biologically-meaningful change (statistical) 
over appropriate time frames

• Build on existing agency protocols
• Should not exceed time already spent in 

monitoring.
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•  31 key areas established

•  A subset of plots were 
measured each year

• At each KA: estimated substrate cover in 5 categories 
(pt. intercept); species’ density and dispersion 
(frequency sampling) along transects.

• 2 transects, 100 sampling points per key area.

• Rain gauges established in major pastures in 2000

measured each year
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• Consider only substrate cover
• Biologically meaningful change: 7-10% 

change when bare ground cover approaches 
or exceeds the 30% threshold, 2-5% change or exceeds the 30% threshold, 2-5% change 
when perennial grass cover is low (5-10%).

• Acceptable level of error, � = � = 0.1
• n = (Z� + Z� )2(p1q1 + p2q2)/(p2-p1)2

• Separate equation for transects
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Sampling Effort To Detect a 10% Change in Basal Cov er
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Sampling Effort To Detect a 5% Change in Basal Cove r
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• 1000 cover points, 10 transects in 50 m x 100 m 
plots.

• Percent cover in 5 cover classes & by perennial 
grass species; forbs and annual grasses (lumped). 

• Measure both basal & canopy cover: improved • Measure both basal & canopy cover: improved 
measure of watershed condition.

• Shrub/tree cover: by species using a line-intercept 
method.

• To compensate increased effort, de-emphasized 
frequency sampling
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• Rangeland Resource Team

– Advisory committee of nine members representing 
commercial and recreational users, environmental orgs, 
academia, elected officials 

• Technical Review Team
– State and Federal agency resource specialists– State and Federal agency resource specialists

• Public Participants
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• Ongoing for 13 years
• Meets twice a year, Spring and Fall
• Review proposed grazing strategy
• Review monitoring data• Review monitoring data
• Discuss issues 
• Propose modifications to 

grazing strategy
• Provide for public input
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• Reviewed by TRT, outside experts 
in 2004

• Expansion on existing NRCS-BLM protocol; similar to 
other protocols regionallyother protocols regionally

• Field-tested in Fall 2004 on 24 KA’s and in 2005 on 22 
KA’s

• TRT-RRT workshop in 2005 to compare results of 
original, revised protocols.

• Data analyzed  & presented to TRT to assist in 
evaluating annual grazing plan.
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• Issues with perennial grass 

cover in northern pastures
• Reduced time in pastures, 

use waters to reduce impacts 
to sensitive areas in 2004, no to sensitive areas in 2004, no 
use in 2005.

• Issues with bare ground cover in West Pasture in 2004; 
livestock removed; met objectives by Fall, 2005. 

• Overall no relationship between condition change 
between 2004-2005 and livestock use.
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• Added plots in under-represented 
ecological sites, pastures.

• Paired KA’s and exclosures to 
disentangle the effects of grazing vs. climate.disentangle the effects of grazing vs. climate.

• Refinement of objectives for perennial grass cover by 
ecological site.

• Development of a shrub control plan and planning 
for future prescribed burns.

• Periodic evaluation of LUP and monitoring program.
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• Builds trust, encourages a solution-oriented 
approach to address potential conflicts over 
grazing.

• Decision-making based on information instead 
of emotions.of emotions.

• Increased knowledge of grazing effects to 
improve resource management.

• Access to different perspectives & expertise.
• Ability to go beyond the vegetation to consider 

wildlife use/needs.
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Monitoring 
Protocol

Grassland Variable Estimate Addresses 
Management 
Objective?

Point 
Cover

Substrate cover including bare ground, litter 
cover

Yes 

Change in perennial grass cover, composition

Dry Wgt. 
Rank

SI; percent similarity to historic climax Yes 

Frequency Combination of density and dispersion of 
plant species 

No

Line-
intercept 
Cover

Shrub cover by species No, Critical 
threat



Las Cienegas 
National 

Conservation Area

• 1988: BLM 
acquired; Managed 
as the Empire-
Cienega Resource Cienega Resource 
Conservation Area

• 2000: Congress 
designates 42,000 
acres as NCA

• 2003: Resource 
Management Plan 
finalized



NCA contains one of the best open, native   
grasslands in sky-island region

Grasslands are watershed for the riparian 
forest, cienegas, & aquatic habitatforest, cienegas, & aquatic habitat



Sampling Effort To Detect a 5% Change in Basal Cove r
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