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EXECUTIVE SUMMARY  

Project Goals and Uses 
The San Juan Public Lands Center in Durango, Colorado is in the process of developing a land 
use plan to revise and replace the existing plans for the USFS San Juan National Forest and the 
BLM San Juan/San Miguel Resource Management Plan (RMP).  Related to this effort, BLM 
established the San Juan Planning for Biodiversity Model Project (“the Project”) with The 
Nature Conservancy of Colorado (TNC) through a National Assistance Agreement. The Project 
has been completed in two phases.  The Phase I report was completed in August 2005 (Task 
Order No. 2).  This report is the final report for Phase II (Task Order No.3). 
 
The purpose of the Project is to develop “a conservation assessment of the study area:  
BLM/USFS lands within portions of the Southern Rocky Mountains and Colorado Plateau 
Ecoregions, providing a regional context for agency managed lands.”  
  
Specific Project goals include the following: 

• To ensure that the most current and scientifically sound biodiversity information is used 
to guide land management decisions for the USFS and BLM plan revisions; 

• To gather new data to fill key data gaps for incorporation into the revisions; 
• To provide broad regional context for species, communities, and ecological systems 

occurring within the planning unit; 
• To support BLM needs to address diversity and viability issues in plan revisions; and  
• To work with BLM at the local (San Juan Public Lands Center), state (Colorado State 

Office), and national (Washington Office) levels to identify and package methods and 
findings that would be useful to share with other BLM offices bureau-wide. 

Resource-Specific Information 
This report includes guidelines for ecological systems and profiles for plant communities and 
species that BLM selected.  The Colorado Natural Heritage Program (CNHP) was the primary 
author on the system guidelines and plant species profiles; TNC was the primary author on the 
animal species profiles.  All guidelines and profiles are based upon field data and experience, 
agency reports and peer reviewed literature.  Listed below are the ecological features for CNHP 
and TNC developed guidelines and profiles:  
    

Seven Ecological System Integrity Guidelines (Appendix 2) 
• Rocky Mountain Dry Tundra 
• Southern Rocky Mountain Montane-Subalpine Grassland 
• Colorado Plateau Mixed Low Sagebrush Shrubland 
• Inter-Mountain Basins Shale Badland 
• Inter-Mountain Basins Mat Saltbush Shrubland 
• Inter-Mountain Basins Greasewood Flat 
• Inter-Mountain Basins Semi-desert Shrub Steppe 
 
Five Plant Community Profiles (Appendix 3) 
• Iron Fen (Picea engelmannii/Betula glandulosa/Carex aquatilis-Sphagnum angustifolium Woodland) 
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• Tea-leaf Willow/Water Sedge Subalpine Riparian/Wetland Woodland Alliance (Salix brachycarpa / Carex 
aquatilis Shrubland) 

• Eastern Cottonwood/Skunkbrush Riparian Woodland (Populus deltoides ssp. wislizeni / Rhus trilobata 
Woodland) 

• Wild privet  riparian shrubland (Forestiera pubescens Shrubland) 
• Hanging gardens (Aquilegia micrantha-Mimulus eastwoodiae Herbaceous Vegetation) 
 
Seven Species Profiles (Appendix 4) 
• Nokomis fritillary (Speyeria nokomis nokomis) 
• Gunnison’s prairie dog (Cynomis gunnisonii) 
• Kit fox (Vulpes macrotix) 
• Naturita milkvetch (Astragalus naturitensis) 
• Frosty bladderpod (Lesquerella pruinosa) 
• Gray’s townsend-daisy (Townsendia glabella) 
• Mesa Verde stickseed (Hackelia gracilenta) 

 
The report provides a “Site Location Update” which consists of wall maps showing the CNHP 
database’s most up-to-date locations of all Element Occurrences, Potential Conservation Areas, 
and Networks of Conservation Areas on public lands within the San Juan Planning Area, as of 
September 2006. 
 
The report also includes Predictive Species Occurrence Models for the Gypsum Valley Cateye 
(Cryptantha gypsophila) and the Longnose Leopard Lizard (Gambelia wislizenii).  These models 
map potential suitable habitat for these species.  The maps can be useful in guiding and 
prioritizing the location of additional field surveys for these two BLM Special Status Species.  
The methodology used to develop the models can be applied to other species. 

Effectiveness Monitoring 
The Conservancy facilitated three workshops with BLM and USFS to develop a monitoring 
framework: a prioritized menu of indicators for monitoring the integrity of key ecological 
features on BLM-managed lands within the San Juan Planning Area. The purpose of the 
monitoring framework is to provide the basis for effectiveness monitoring and adaptive 
management.  
 
First, workshop participants identified key ecological features (“focal targets”) and the key 
species and communities (“nested targets”) that inhabit them on Lower and Higher Elevation 
BLM-managed lands.  The focal targets correspond to major ecological systems that BLM and 
USFS have mapped for planning purposes and include the following:  
 
Lower Elevation Systems 

• Semi-desert Grasslands 
• Semi-desert Shrublands 
• Sagebrush Shrublands 
• Canyonlands 
• Pinyon/Juniper Woodlands 
• Ponderosa Pine/Mixed Conifer Woodlands  
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• Mountain Shrublands 
• Montane Riparian Shrublands and Forests and Aquatic Systems 

 
Higher Elevation Systems 

• Alpine 
• Fens 
• Subalpine Forests 
• Subalpine Grasslands 
• Upper Montane Riparian and Aquatic Systems 

 
Participants then identified indicators for assessing the integrity of these features; their current 
and desired conditions; and the main impacts and risks affecting these features.  Finally, 
participants assigned draft priorities to the indicators to develop the monitoring framework.  The 
resulting framework identifies a total of 92 indicators for Lower Elevation focal systems and 32 
indicators for Higher Elevation focal systems. 
 
Ranking indicators as Low, Medium, High or Very High priority, workshop participants 
assigned priority to indicators as follows: 

• For Lower Elevation indicators:  21 (22%) as Low, 24 (26%) as Medium, 40 (43%) as 
High, and 7 (7%) as Very High priority. 

• For Higher Elevation indicators: 5 (15%) as Low, 9 (28%) as Medium, 12 (37%) as 
High, and 6 (2%) as Very High priority. 

Suggestions  
Following the Monitoring Workshops, BLM requested that the Conservancy provide suggestions 
for additional indicators to monitor, refinements to the indicator priorities, methods for collecting 
indicators, and potential objectives for each focal system. 
  
In response to this request, TNC suggests five new indicators in addition to those identified by 
participants in the three workshops. We also suggest six adjustments to the priority levels of 
Higher Elevation indicators and nine adjustments to the priority levels of Lower Elevation 
indicators. We have provided our reasoning for each adjustment, 
  
Finally, we evaluated existing monitoring programs and their methods in order to assess the 
extent to which these programs can meet the needs of the framework. These suggestions 
highlight that for 66 out of the total 124 (53%) Lower and Higher Elevation indicators identified 
in the Framework, there are existing monitoring programs being carried out by either BLM or 
partners which can either be applied directly or adapted to track the status of the indicators. 
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I.  INTRODUCTION  

A.  Project History, Goals, and Deliverables  
 
The San Juan Public Lands Center in Durango, Colorado is in the process of developing a land 
use plan to revise and replace the existing plans for the USFS San Juan National Forest and the 
BLM San Juan/San Miguel Resource Management Plan (RMP).  As an input to this effort, BLM 
asked The Nature Conservancy of Colorado (TNC) to develop “a conservation assessment of the 
study area:  BLM/USFS lands within portions of the Southern Rocky Mountains and Colorado 
Plateau Ecoregions, providing a regional context for agency managed lands.”  
 
This conservation assessment, known as the San Juan Planning for Biodiversity Model Project 
(“the San Juan Project”), has been completed in two phases. This report is the final report for 
Phase II (Task Order No.3). The Phase I report was completed in August 2005 (Task Order No. 
2).  The Executive Summary of Phase 1 can be found in Appendix 1 and the full report can be 
viewed online at http://conserveonline.org/workspaces/CO%20-%20San%20Juan%20Project. 
  
The San Juan Project was established on September 20, 2004 under BLM’s National Assistance 
Agreement (AA) with The Nature Conservancy (Cooperative Agreement #DAA020211).  The 
AA was designed to demonstrate how BLM can utilize existing regional-scale biological 
information and analyses to address multiple special status species and habitats in developing 
land use plans and state fire plans.   
 
Overall Project Purpose.  The San Juan project has both national and local purposes, and the 
BLM has provided funding at both levels:   

Local:  To inform the San Juan/San Miguel Resource Management Plan (RMP). 
National:  To serve as an example for other RMP efforts of how TNC and Heritage Program 
data and analyses can inform land use planning and management decisions. 

 
Specific goals include the following: 

• To ensure that the most current and scientifically sound biodiversity information is used 
to guide land management decisions for the USFS and BLM plan revisions; 

• To gather new data to fill key data gaps for incorporation into the revisions; 
• To provide broad regional context for species, communities, and ecological systems 

occurring within the planning unit; 
• To support BLM needs to address diversity and viability issues in plan revisions; and  
• To work with BLM at the local (San Juan Public Lands Center), state (Colorado State 

Office), and national (Washington Office) levels to identify and package methods and 
findings that would be useful to share with other BLM offices bureau-wide. 

 
Deliverables.  Table 1 lists the deliverables produced under Phases I and II. Phase II deliverables 
build upon the Phase I deliverables.  This report as a whole is Deliverable 8 – the final report 
including description of methods, results, maps and associated data sets. All other Phase II 
deliverables are included within this report or provided as appendices. 
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Table 1. Deliverables produced under Phases I and II of the San Juan Project. 
Phase Deliverable  Brief Description 
I A. List of species, communities, and terrestrial and aquatic 

ecological systems that are representative of the biodiversity of the 
area.  

Regional Context 
Analysis 

I B. Compilation and synthesis of existing occurrence data for 
species, communities and ecological systems for the BLM-managed 
lands within the planning unit. 

Area Profile 

I C. Refined biological integrity guidelines for major ecological 
systems. 

Ecological System 
Integrity Guidelines 

I  D. Assessments/accounts (profiles) for at least 20 highest priority 
species and communities lacking assessments through other efforts. 

Species and Plant 
Community Profiles 

I E. Initial list of highest priority data gaps and research needs. 
 

Data Gaps and 
Research Needs 

I  F. Description of regional and national significance of BLM-managed 
lands, ecological features, and areas of  biological significance for 
multiple species. 
 

Regional Context 
Analysis 

I G. Interim report and package and methods and results Phase I Report 
I H. GIS maps and access to associated data. 

 
Phase I Report 

II 1. Additional viability guidelines outlining criteria for evaluating 
occurrences of priority species. 

Species Profiles 

II 2. Additional integrity guidelines for evaluating occurrences of 
priority terrestrial systems  

Ecological System 
Integrity Guidelines 

 3. Additional species profiles for other priority species. Species Profiles 
II 4. Update site information for priority terrestrial systems, natural 

plant communities, rare plant inventory and historical records 
Site Location 
Update Maps 

II 5. A conservation area plan for priority ecological areas and targets 
that addresses stresses, sources of stress, monitoring needs, 
strategies, and success measures 

Monitoring 
Framework 

II 6. Predicted species occurrence models for high priority species in 
areas with high threats 

Predictive Species 
Occurrence Models 

II 7. Monitoring/Measures Framework for priority species and systems. Monitoring 
Framework 

 • Establish sampling points within major vegetation or system 
types to verify vegetation, ecological condition, and potentially 
landscape context for long-term monitoring. 

 

Implementation and 
Next Steps 

• Identify key threatened species needing site specific work, e.g., 
site descriptions, threats, landscape context etc. and set up 
baseline monitoring in coordination with state office. 

 

Site Specific Work, 
Implementation and 

Next Steps 

II 8. Final report including description of methods, results, maps and 
associated data sets. 

Phase II Final 
Report 

 

B.  A Model Project 
 
The San Juan Planning for Biodiversity Model Project was intended to be a model project for 
other planning and monitoring efforts across the country.  Specifically, the cooperative 
agreements for the project include the following goal: “To work with the BLM at the local (San 
Juan Public Lands Center) and, state and national (Washington Office) levels to identify and 
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package methods and findings that would be useful to share with other BLM field offices 
bureau-wide.”  As described below, the San Juan project has been sparking cooperative projects 
with other federal land use planning and monitoring efforts – not only with BLM, but also with 
the U.S. Forest Service (USFS).   
 
1.  Full-Scale Land Use Planning Efforts 
 
BLM/TNC Conservation Learning Network:  In February 2006, BLM received a grant to 
work with TNC to develop improved conservation planning, monitoring, and protection 
activities to conserve fish, wildlife, plants, and natural communities.  Specifically, planners and 
biologists from four BLM land use planning areas across the Western U.S. will participate in a 
series of three workshops to learn and apply the latest conservation planning methodologies to 
their own BLM land use planning efforts.  Colorado will host a pilot project for the Glenwood 
Springs and Kremmling joint Resource Management Plan (RMP) Revision.  A BLM and TNC 
team is designing the workshops based in part on the process, work, and lessons learned from the 
San Juan Project.   
 
USFS Pike & San Isabel National Forests:  The Pike & San Isabel National Forests are just 
starting to revise their joint land management plan, which will guide the management of 2.6 
million acres of National Forest lands.  Because of the work on the San Juan Project and with the 
Cimarron & Comanche National Grasslands (see below), USFS Region 2 has expressed an 
interest in working cooperatively with the Conservancy to inform the Pike & San Isabel planning 
effort.  This is an exciting potential effort because the Conservancy and USFS would have the 
opportunity to partner at a very early stage of the planning process, when information has the 
best chance of being useful and applied to the plan.   
 
Other planning efforts:  The Conservancy hopes to work cooperatively and apply products and 
lessons learned from the San Juan Project to other future planning efforts with BLM, USFS, and 
other federal land managers. 
 
2.  Monitoring and Adaptive Management Efforts 
 
BLM Regional Monitoring Pilot:  BLM is in process of developing a National Monitoring 
Strategy and has 16 projects underway at local, regional, and national scales to inform this 
strategy.  One of these projects addresses regional monitoring for energy, and one of the pilot 
sites within this project is in Colorado – for the White River and Glenwood Springs Field 
Offices.  The primary outcome of the regional energy monitoring project (and associated White 
River/Glenwood pilot) is to develop a consistent set of indicators, sampling approaches, and 
protocols at local and regional levels that are repeatable and will allow for the development of 
like comparisons.  At BLM’s invitation, the Conservancy presented its work on the monitoring 
and adaptive management components of the San Juan Project at the pilot’s kickoff meeting in 
July 2006.  BLM stated that it will consider this and other approaches when developing its own 
approach.  
 
BLM Little Snake Field Office:  The BLM-managed lands in the Little Snake planning area 
cover over 1.3 million acres in far northwestern Colorado.  BLM is currently completing an 
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RMP revision, the draft of which is expected in 2007.  Upon seeing a presentation about the 
monitoring and adaptive management components of the San Juan Project, the Field Office 
expressed an interest in having the Conservancy assist in developing a similar program after the 
release of its Draft RMP.   
  
USFS Cimarron & Comanche National Grasslands:  The Cimarron & Comanche National 
Grasslands cover approximately 550,000 acres in southeastern Colorado (~450,000 acres) and 
Kansas (~100,000 acres).  The Grasslands were the first USFS unit in the country to release a 
draft land use plan under the new (2005) planning rule, which is significantly different from the 
previous (1982) rule and requires the inclusion of a monitoring and adaptive management 
program.  Based on a presentation about the San Juan Project, USFS invited the Conservancy to 
help develop the monitoring program for the Grasslands.  The Conservancy modified the process 
it used for the San Juan Project to meet the needs of the Grasslands.  The monitoring program 
will be included in the Final Plan. 
 

C. Scope and Uses of the Report 
 
The scope of this report is the San Juan Public Lands Planning Area (“the San Juan Planning 
Area”. The primary focus of the report is on the BLM-managed lands within the planning area, 
with an emphasis on the lower elevation areas. 
 
In general, components of this report can help BLM meet its mandates to consider biological 
resources and ecological values through land use planning, as specified in the Federal Land 
Policy and Management Act of 1976, the National Environmental Policy Act of 1969, the BLM 
Land Use Planning Handbook (BLM 2005), and the BLM Special Status Species Management 
Manual (BLM 2001). 
 
A primary use of the report is to inform and support the decisions that the San Juan Public Lands 
will make in the San Juan Resource Management Plan/Environmental Impact Statement 
(RMP/EIS) with information based on scientific data and analyses.  This information will allow 
those decisions to reflect the best available inventories, field based data and observations, and 
peer reviewed literature. Components of this report can inform the development of Alternatives, 
Desired Conditions, Affected Environment and Environmental Consequences chapters of the 
RMP/EIS, as well as the creation of monitoring and activity plans. 
 
The products in this report also have post-plan usefulness. The report presents the results of three 
workshops in which BLM and TNC biologists identified and prioritized key ecological attributes 
and appropriate indicators. This prioritized set of indicators provides a monitoring framework 
which can allow BLM to track the biological resource health, and inform adaptive management 
efforts. 
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II. RESOURCE-SPECIFIC INFORMATION 

A. Ecological System Integrity Guidelines  
 
An ecological system is a mid-scale ecological unit that is comprised of recurring groups of 
biological communities that are found in similar physical environments and are influenced by 
similar dynamic ecological processes, such as fire or flooding. 
 
A terrestrial ecological system is specifically defined as a group of plant community types 
(associations) that tend to co-occur within landscapes with similar ecological processes, 
substrates, and/or environmental gradients (Groves 2003). Any given system will typically cover 
tens to thousands of hectares and will persist for 50 or more years (Comer et al. 2003).  
 
The San Juan Planning for Biodiversity Model Project Phase I Report to BLM (Kram et al. 2005) 
(Phase I Report)  identified 34 terrestrial ecological systems present on BLM-managed lands 
within the San Juan Planning Area. 
 
BLM requested that TNC/CNHP prepare System Integrity Guidelines for 18 higher priority 
systems. Eleven of these were presented in Appendix 5 of the Phase I Report, where they are 
called “Terrestrial Ecological System Descriptions” (Kram et. al. 2005). Seven more are 
presented in Appendix 2 of this Report (Table 2). 
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Table 2.  Ecological System Integrity Guidelines presented in Phase I and Phase II, and the 
regional context of these systems.   

Ecological System Integrity Guidelines  
(organized by Ecological Zone) 

In Phase I 
Appendix 

5 

In Phase 
II 

Appendix 
2 

Acres on 
BLM in the 

SJPA* 

% of acres 
in CO that 

BLM 
manages in 
the SJPA* 

Alpine Zone (>11,500 feet)      
Rocky Mountain Dry Tundra   X 12,065 2% 
Rocky Mountain Alpine-Montane Wet Meadow X  471 0% 
Subalpine Zone (~9,100 to 11,499 feet)     
Rocky Mountain Montane-Subalpine Fen X  Not mapped n/a 
Southern Rocky Mountain Montane-Subalpine 
Grassland 

 X 1,443 0% 

Upper Montane Zone (~8,000 to 9,099 feet)     
None prepared.     
Lower Montane Zone (~5,300 to 7,999 feet)     
Rocky Mountain Gambel Oak-Mixed Montane 
Shrubland 

X  41,209 2% 

Rocky Mountain Lower Montane Riparian Woodland 
and Shrubland 

X  2,472  

Colorado Plateau Mixed Low Sagebrush Shrubland  X 4,520 28% 
Colorado Plateau Pinyon-Juniper Woodland X  321,216 9% 
Colorado Plateau Pinyon-Juniper Shrubland X  63,749 15% 
Inter-Mountain Basins Big Sagebrush Shrubland X  73,483 2% 
Colorado Plateau Hanging Gardens X  Not mapped n/a 
Desert Shrub Zone (<5,299 feet)     
Inter-Mountain Basins Shale Badland  X 4,891 8% 
Inter-Mountain Basins Mat Saltbush Shrubland   X 1,499 1% 
Inter-Mountain Basins Greasewood Flat   X 11,048 2% 
Inter-Mountain Basins Mixed Salt Desert Scrub X  27,965 5% 
Inter-Mountain Basins Semi-desert Shrub Steppe   X 1,772 0% 
Inter-Mountain Basins Semi-Desert Grassland X  4,199 2% 
Colorado Plateau Mixed Bedrock Canyon and 
Tableland 

X  13,220 8% 

*Based on analysis in Kram et al. 2005. 

i. Uses  

Each Integrity Guideline is a brief, stand-alone reference document, designed to provide 
information that is pertinent and useful to the land manager. The San Juan specific information 
within each Guideline can inform both project-level and plan-level planning and implementation. 
The ranking criteria within each guideline can be useful for identifying key ecological attributes 
of the system and pertinent indicators to monitor. These criteria are also useful to gauge the 
current condition of an occurrence, as well as to inform decisions about desired future 
conditions. 

ii. Methods 

The USGS Southwest ReGAP Regional Vegetation map served as the primary basis for 
identifying systems, as BLM recommended.  Note that BLM typically uses a basin-wide 
vegetation map from the Colorado Division of Wildlife.  However, BLM recommended using 
the ReGAP map for this project because its classification matches that of the ecological systems. 
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Also, ReGAP allows for descriptions of BLM resources using vegetation mapping that is 
consistent across state lines and jurisdictional boundaries. 
 
System Integrity Guidelines provide a brief but detailed summary of a given ecological system as 
it occurs within the San Juan Planning Area. Each guideline was prepared by CNHP based upon 
field data and experience, agency reports and peer reviewed literature. Each guideline provides 
the following information: 
 

• Patch Type 
• Acres Mapped  
• Comparable CVCP classification 
• Location in SJPA 
• Elevation in SJPA 
• Map of Distribution in San Juan 

Planning Area 
• Plant Associations 
• Global Description 
• San Juan Description  
• Locations within San Juan Planning 

Area 

• Associated native and non-native 
plants 

• Management Issues 
• Representative Photographs 
• References 
• Element Occurrence Ranking 

Specifications 
• Element Occurrence Separation 
• Rank Procedure (Size, Condition, 

Landscape Context) 
• Author 
• Date 

 
BLM selected the 18 terrestrial ecological systems for which System Guidelines were prepared 
based on their rarity, regional significance (Kram et al 2005), the extent to which they cover 
BLM-managed land, and the amount of information that is available about them.  
 

B.  Plant Community Profiles 
 
Plant communities are the constituent elements of terrestrial ecological systems – any one 
ecological system is comprised of multiple types of vegetative communities. They are 
assemblages of species that exhibit similar composition and structure and that occur under 
similar habitat conditions.  They co-occur in defined areas and have the potential to influence 
one another (Maybury 1999). 
 
The San Juan Planning for Biodiversity Model Project Phase I Report to BLM (Kram et al. 2005) 
(Phase I Report) identified 163  plant communities that are documented or expected to occur on 
public lands within the San Juan Planning Area. The Colorado Natural Heritage Program has 
documented 42 occurrences of 29 plant communities on BLM-managed lands within the San 
Juan Planning Area. 
 
In Phase II, BLM requested that TNC prepare Plant Community Profiles for 5 high priority 
communities. Table 3 lists these communities, and provides their regional context. All Plant 
Community Profiles are provided in Appendix 3. 
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Table 3.  Plant Communities profiled in Appendix 3, and their regional context. 

Plant Communities Profiled in Appendix 3, 
(organized by Ecological Zones) 

NatureServe 
Global 
Rank* 

Documented  
occurrences 

on BLM in 
the SJPA 

% of 
documented 
occurrences 

in CO that 
BLM 

manages in 
the SJPA 

Alpine Zone (>11,500 feet)     
None profiled.    
Subalpine Zone (~9,100 to 11,499 feet)    
Iron Fen (Picea engelmannii/Betula glandulosa/Carex 
aquatilis-Sphagnum angustifolium Woodland) 

G2  1 11% 

Upper Montane Zone (~8,000 to 9,099 feet)    
Tea-leaf Willow/Water Sedge Subalpine 
Riparian/Wetland Woodland Alliance (Salix 
brachycarpa / Carex aquatilis Shrubland) 

G2G3  1  
(USFS**) 

25% 
 (USFS**) 

Lower Montane Zone (~5,300 to 7,999 feet)    
Eastern Cottonwood/Skunkbrush Riparian Woodland 
(Populus deltoides ssp. wislizeni / Rhus trilobata 
Woodland) 

G2S2 
0 0 

Wild privet  riparian shrubland (Forestiera pubescens 
Shrubland) 

G2S2*** 3 23% 

Hanging gardens (Aquilegia micrantha-Mimulus 
eastwoodiae Herbaceous Vegetation) 

G2G3  2 20% 

Desert Shrub Zone (<5,299 feet)    
None profiled.    

* See Appendix 13 for explanation of NatureServe/CNHP global ranks. 
** Community only occurs on USFS lands within the San Juan Planning Area. 
*** Rank changed December 2005 from G1 S1, due to new occurrences documented in Utah. 

i. Uses  

Plant Community Profiles provide a brief but detailed summary of a given plant community, 
with information specific to occurrences within the San Juan Planning Area.  Each profile is a 
stand-alone reference document, designed to provide information that is pertinent and useful to 
the land manager. The San Juan specific information within each Community Profile can be used 
to inform both project-level and plan-level planning and implementation. 

ii. Methods 

Each profile was prepared by CNHP based upon field data and observations, agency reports, and 
peer-reviewed literature. The five priority plant communities profiled in Appendix 3 were 
selected based on their NatureServe Global ranks of G1, G2, or G2G3, their regional significance 
(Kram et al 2005), and the amount of information that is available about them.   
 
Each profile provides the following information: 

• CNHP Rank 
• Classification 
• Map of Distribution within San Juan Planning Area 
• Representative photographs 
• Key ecological attributes 
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• Author 
• Date 
• References 

C.  Species Profiles 
The San Juan Planning for Biodiversity Model Project Phase I Report to BLM  (Phase I Report) 
identified 28 species for which BLM-managed lands in the planning area are particularly important,  
based on the percentage of occurrences in Colorado that BLM manages and on the global rarity of species 
(Kram et al. 2005). 
 
BLM requested that TNC/CNHP prepare Species Profiles for 28 higher priority species. Twenty-
one of these were presented in Appendix 7 of the Phase I Report (Kram et. al. 2005). Seven more 
are presented in Appendix 4 of this Report (Table 4). 
 
Table 4.  Plant and animal species Management Profiles in Phase I and Phase II Reports, 
with regional context and global rank.   

Plants and 
Animal  
Species 

Management 
Profiles 

 

Phase I 
Appendix 

7 

Phase II 
Appendix 

4 
Documented 
occurrences 

on BLM 
lands in the 

SJPA*  

% of 
documented 
occurrences 

in CO that 
BLM 

manages in 
the SJPA*  

BLM 
Special 
Status 

Species 

NatureServe 
Global 
Rank** 

FISH       
Bluehead sucker 
(Catostomus 
discobolus) 

X  
n/a n/a X G3G4 

Flannelmouth 
sucker 
(Catostomas 
latipinnis) 

X  

n/a n/a X G3G4 

AMPHIBIANS       
Boreal toad (Bufo 
boreas boreas) 

X  0 0%  G4T1Q 

Canyon treefrog 
(Hyla arenicolor) 

X  7 21% X G5 

Red spotted toad 
(Bufo punctatus) 

X  *** ***  G5 

Woodhouse’s toad 
(Bufo woodhousii) 

X  *** ***  G5S5 

REPTILES       
Desert spiny lizard 
(Sceloporus 
magister) 

X  
8 67% X G5 

Longnose leopard 
lizard (Gambelia 
wislizenii) 

X  
6  21% X G5 

BIRDS       
Flammulated owl 
(Otus flammeolus) 

X  0 0  G4 

Gunnison sage-
grouse 

X  4 **** 13% X G1 
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Plants and 
Animal  
Species 

Management 
Profiles 

 

Phase I 
Appendix 

7 

Phase II 
Appendix 

4 
Documented 
occurrences 

on BLM 
lands in the 

SJPA*  

% of 
documented 
occurrences 

in CO that 
BLM 

manages in 
the SJPA*  

BLM 
Special 
Status 

Species 

NatureServe 
Global 
Rank** 

(Centrocercus 
minimus) 
Mexican spotted 
owl (Strix 
occidentalis lucida) 

X  
2 6%  G3T3 

Olive sided 
flycatcher 
(Contopus 
cooperi) 

X  

0 0  G4 

Southwestern 
willow flycatcher 
(Empidonax traillii 
extimus) 

X  

0 0 X G5T1T2 

INVERTEBRATES       
Nokomis fritillary 
(Speyeria nokomis 
nokomis) 

 
X 2 25% X G3T1 

MAMMALS       
Gunnison’s prairie 
dog (Cynomis 
gunnisonii) 

 X 
0 0  G5 

Kit fox (Vulpes 
macrotis) 

 X 0 0  G4 

Spotted bat 
(Euderma 
maculatum) 

X  
1 11% X G4 

Townsend’s big 
eared bat 
(Corynorhinus 
townsendii 
pallescens) 

X  

6 7% X G4T4 

PLANTS       
Cushion 
bladderpod 
(Physaria 
pulvinata) 

X  

0 0  G1 

Gypsum valley 
cateye (Cryptantha 
gypsophila) 

X  
 9 69%  G1 

Kachina daisy 
(Erigeron 
kachinensis) 

X  
1 50% X G2 

Naturita milkvetch 
(Astragalus 
naturitensis) 

 X 
20 47% X G3 

Frosty bladderpod 
(Lesquerella 
pruinosa) 

 X 
3 18% X G2 
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Plants and 
Animal  
Species 

Management 
Profiles 

 

Phase I 
Appendix 

7 

Phase II 
Appendix 

4 
Documented 
occurrences 

on BLM 
lands in the 

SJPA*  

% of 
documented 
occurrences 

in CO that 
BLM 

manages in 
the SJPA*  

BLM 
Special 
Status 

Species 

NatureServe 
Global 
Rank** 

Eastwood 
monkeyflower 
(Mimulus 
eastwoodiae) 

X  

2 13% X G3 

Gray’s townsend-
daisy (Townsendia 
glabella)  

 X 
1 8%  G2 

Mesa Verde 
stickseed 
(Hackelia 
gracilenta) 

 

X 0 0 

 

G1 

Parish’s alkali 
grass (Puccinellia 
parishii) 

X  
0 0  G2 

Short-stem 
beardtongue 
(Penstemon 
breviculus) 

X  

12 55%  G3G2 

* Analysis completed in Phase I Report (Kram et al. 2005). 
** See Appendix 13 for explanation of NatureServe/CNHP global ranks. 
*** Phase I Report analysis didn not include these species. 
**** The four occurrences of Centrocercus minimum include two from CNHP’s database plus two from the 
following report:  Dove Creek Sage Grouse Partnership. 1998.  Gunnison Sage Grouse Conservation Plan Dove 
Creek, Colorado. 

i. Uses  

The ranking criteria within each profile can be useful for identifying key ecological attributes of 
the species and the pertinent indicators to monitor in order to track species status. These criteria 
are also useful to gauge current species condition, as well as to inform decisions about desired 
future conditions.  

ii. Methods 
Species Management Profiles provide a brief but detailed summary of a given plant or animal 
species occurring or potentially occurring within the San Juan Planning Area. The 10 plant 
profiles were prepared by CNHP and 18 animal profiles by TNC. Each profile is based upon 
field data and observations, agency reports, and peer-reviewed literature. 
 
Each species profile provides the following information: 
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• CNHP Rank 
• Global Range 
• State Range 
• Potential Conservation Areas (plants) 
• Habitat 
• Distribution and Abundance 
• Conservation Concerns and Considerations 
• State and Federal Species Status 
• Map of distribution in San Juan Planning Area (plants) or State (animals) 
• Representative photographs 
• Author 
• Date 
• Supplemental Information (Taxonomy, Taxonomic Comments, Description and 

Phenology) (plants) 
• Literature Cited 

D. Site Location Update 
 
Included with this report is a large format wall map of the San Juan Planning Area showing the 
most up-to-date information in the Colorado Natural Heritage Database, as of September 2006. 
Specifically, the map shows the locations of all Element Occurrences (for species and plant 
communities) on public lands within the planning area. Also, the map shows all Potential 
Conservation Areas (PCAs) and Networks of Conservation Areas (NCAs) within the planning 
area. Land ownership, major and minor roads, towns and major and minor water bodies are also 
mapped to provide context. 
 
The Colorado Natural Heritage Program maps PCAs to represent CNHP's best estimate of the 
primary area supporting the long-term survival of key element occurrences of species, subspecies 
and natural communities. Similarly, NCAs represent landscape areas that either contain similar 
PCAs, or are relatively intact and support wide ranging species and/or processes. See Appendix 
13 for a detailed explanation and definition of EO’s, PCA’s and NCA’s.  
 

E. Predictive Species Occurrence Models 

i. Introduction and Uses 

Predictive Species Occurrence Modeling (also known as Element Distribution Modeling) is a 
tool to predict hypothetical distributional ranges of study species. It can be a useful tool for 
conservation practitioners who are often pressed to make recommendations for resource 
management based on limited species distribution data.   
 
For the San Juan Project, we used two different modeling approaches to identify potential 
suitable habitats for two species: the Gypsum Valley cat-eye (Cryptantha gypsophila) and the 
Longnose Leopard Lizard (Gambelia wislizenii).  The two models, described in more detail 
below, are called the Envelope model and the DOMAIN model.  
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As with any predictive model, care should be taken in interpreting and applying Predictive 
Species Occurrence Models. All PSOMs, even those with modest data requirements, rest on the 
biotic and abiotic habitat characteristics of known occurrences of the study species.  We never 
have perfect knowledge of any species and therefore PSOMs are constrained by our current state 
of knowledge.  Another challenge in predicting suitable habitat is our inability to accurately 
measure habitat characteristics at an adequate scale and resolution.  Errors and lack of precision 
in data can constrain the utility of these models.  Finally, different modeling approaches have the 
potential to produce very different results with implications for management decisions (Loiselle 
et al. 2002).  As such, PSOMs should be taken as estimates of suitable environmental conditions 
across a particular study area, and should be followed up with field verification. 
 
The Envelope model (range-intersection or range model of Fertig 2002) uses the minimum and 
maximum values for each environmental predictor to set the parameters within which the species 
is known to occur.  Discrete sites within the study area that occur within that range of conditions 
are identified as potentially suitable habitat. 
 
The DOMAIN model was developed through a computerized procedure that uses a point-to-
point similarity metric (the Gower metric) to classify sites within the study area according to 
their proximity to the most similar known locations (Carpenter et al. 1993).  The result is a 
surface of continuous similarity values which can be displayed as a contour or thematic map. 
 
Although both modeling approaches are highly recommended for their flexible data 
requirements, neither model addresses the potential correlation between environmental variables.  
Also, both approaches give equal weight to all predictor variables, and therefore it is difficult to 
disentangle the relative impact of any one predictor.  

Study Species 
Gypsum Valley Cat-eye 
The Gypsum Valley cat-eye (Cryptantha gypsophila) was described as a new species in 2004 
(Reveal 2004).  The genus Cryptantha Lehm. Ex Fisch. & C.A. Mey is a taxon of some 150 
species found mainly in arid western North America and the Andes of South America. The 
Gypsum Valley cat-eye is often the dominant vascular plant on the grayish, near-barren gypsum 
hills of the Paradox Member of the Hermosa Formation in western Colorado (Reveal 2004).  It is 
also found on other barren shale substrates in the area.  C. gypsophila is found on light gray soils, 
and is absent from the adjacent more reddish-brown soils. See Appendix 4 for Species Profile. 
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Figure 1.  Element Occurrences of Gypsum Valley cat-eye (Cryptantha gypsophila). 

 
 
Longnose Leopard Lizard  
The Longnose Leopard Lizard (Gambelia wislizenii) is a ground dwelling species that occupies 
flat or gently sloping desert and semi-desert shrubland and chaparral habitat types.  The species 
prefers locations with a large percentage of open ground and abundant rodent burrows under 
scattered shrubs or other low plants (NatureServe 2005).  On the south side of the Grand Valley 
in Colorado, researchers found the lizard inhabiting stands of greasewood and sagebrush on deep 
sandy soils and broad outwash plains in or near the mouths of canyons (McCoy 1967).   
 
According to Hammerson (1999), the species is dependent on the open structure of these cover 
types because they facilitate movement and aid in foraging. Lizards are generally absent from 
extensive and thick cheatgrass invaded shrublands. The lizard is dependent on rodent burrows for 
nighttime and winter refuges.  It uses packrat (Neotoma sp.) debris piles as spring and summer 
shelter.  During the day, lizards can be found basking on the ground surface, low rocks, or low 
bushes close to burrows (Hammerson 1999). 
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Figure 2.  Element occurrences of Longnose leopard lizard (Gambelia wizlizenii). 

     
 

ii. Methods 
The study area for the Gypsum Valley cat-eye is an approximately 800,000 acre rectangular area 
in the southwest corner of Colorado which wholly encompasses the San Juan Planning Area.  
The study area for the longnose leopard lizard encompasses a larger 20 million acre area of 
western Colorado.  The models were constructed using known locations of the species using 
element occurrence (EO) data from the Colorado Natural Heritage Program. 
 
Element occurrence polygons were converted to point locations, and occurrences within a 
minimum separation distance of 1000 meters were deleted from the analysis.  Approximately 
25% of the remaining occurrences were withheld as validation points in order to examine the 
robustness of the model results.  This process resulted in a data set of 8 model points and 2 
validation points for the Cryptantha gypsophila and 9 model points and 3 validation points for 
the Longnose leopard lizard.  
 
Environmental variables used in both modeling approaches were the same and are listed in Table 
5 below.  See Appendix 5 for the ranges of these variables used in modeling each species. Using 
ArcGIS, each variable was processed to a common projection, clipped to the study area, and 
converted to a uniform raster format of 30 m cells for the Envelope model and 90 m cells for the 
DOMAIN model.   
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Table 5.  Environmental variables used in modeling potential habitats for Cryptantha 
gypsophila and Gambelia wizlizenii.  
Continuous Variables Units Data source 

Resolution/ 
Scale 

Elevation m USGS 30m Digital Elevation Model (DEM) 
for Colorado 30 m 

Slope degrees Derived from DEM 30 m 

Annual mean 
precipitation* cm 

Daymet – Climatological summaries for the 
coterminous United States (1980-1997).  
http://www.daymet.org/ 

1 km 

March daily minimum air 
temperature * °C Daymet 1 km 

Daily average air 
temperature ** °C Daymet 1 km 

Categorical Variables Units Data source 
Resolution/ 

Scale 

Aspect ** 
N, NE, E, 

SE, S, SW, 
W, NW, Flat 

Derived from DEM 30 m 

Surface geology*  

USGS National GAP Analysis Program.  
2004.  1:500,000 Scale Geology for the 
Southwestern U.S. RS/GIS Laboratory, 
College of Natural Resources, Utah State 
University. 

1:500,000 

Soil type  
U.S. Department of Agriculture, Soil 
Conservation Service.  1994.  State Soils 
Geographic (STATSGO) – Colorado. 

1:250,000 

Vegetation type  

USGS National GAP Analysis Program.  
2004.  Provisional Digital Landcover 
Dataset for the Southwestern United States.  
Version 1.0. RS/GIS Laboratory, College of 
Natural Resources, Utah State University.  

30 m 

*  Cryptantha gypsophila models only. 
** Gambelia wislizenii models only. 
 
Envelope model 
In the Envelope model approach, values, or ranges of values in the case of continuous variables, 
for each environmental predictor were determined by intersecting the variable with the species 
occurrence points.  For continuous variables, the range of values was broadened by a 5% buffer 
above the maximum value and a 5% buffer below the minimum value to improve the predictive 
power of the model.  All predictor variables were then reclassified and intersected to display 
those areas within the larger study area which equaled the set of value ranges of the variables for 
known locations of the C. gypsophila.  
  
DOMAIN model 
In simplest terms, the DOMAIN procedure produces a map of those areas which are most similar 
to the areas where the study species is known to occur using a point-to-point similarity metric 
known as the Gower metric (Carpenter et al. 1993). The modeling program used here was 
version 1.6 (Clearwater Software, no date).  The procedure calculates a similarity score for each 
cell in a study area, creating a continuous layer of similarity values. DOMAIN similarity values 
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of 100 represent maximum similarity between any cell in a grid and the set of grids representing 
known occurrences. These similarity values do not represent probability of presence, but rather 
should be considered as measures of classification confidence. 
 
How well the DOMAIN model identifies areas with potentially similar habitat conditions is 
assessed using user-defined thresholds.  In this project, we followed the methodology of Decker 
et al. (2006) in reporting the following four similarity levels, where each succeeding level 
represents a broader estimate of confidence of finding potentially similar habitat conditions 
suitable for the species: 
 1 – includes 95% of modeling points 
 2 – includes all model points 
 3 – includes all points (model and validation) 
 4 – includes 100% of all known Element Occurrences. 

iii. Results 

 
Gypsum Valley Cat-eye 
The potential suitable area for the Gypsum Valley cat-eye, derived under the Envelope model 
with seven environmental predictors, is shown in Figure 3. The potential suitable area derived 
under the DOMAIN model is shown in Figure 4. Validation points and the known Element 
Occurrence (EO) acreage were employed to help check and assess how well each model reflects 
known data. We overlaid two validation points randomly selected from the original set of known 
occurrences on these modeled area to assess how well each model correctly classified all known 
occurrences of Gypsum Valley cat-eye.  Similarly, we compared the distribution of the original 
element occurrence polygons against the modeled areas to determine how well the each model 
captured the entire known occurrence acreage. The results of both the validation point and EO 
acreage assessments are shown in Table 6. 
 
Table 6.  Validation point and EO acreage assessment results for Envelope and DOMAIN 
models of Gypsum Valley cat-eye occurrence. 
  Model Points 

(n=9) 
Validation 

Points 
(n=2) 

EO acres 
(321 acres) 

Envelope model  9 1 214 (67%) 
     

DOMAIN model 
Thresholds 

Similarity Score 
(-382 to 100) 

   

1 > 93 8 0 152 (47%) 
2 > 87 9 1 248 (77%) 
3 > 72 9 2 318 (99%) 
4 > 66 9 2 321 (100%) 
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Figure 3.  Map of Envelope model of potential occurrence of Gypsum Valley cat-eye. 

 
 
Figure 4.  Map of DOMAIN model of potential occurrence of Gypsum Valley cat-eye. 
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Longnose Leopard Lizard 
The potential suitable area for longnose leopard lizard, derived from the Envelope model with 
six environmental predictors is shown in Figure 5.  The potential distribution map derived from 
the DOMAIN model is shown in Figure 6.  Validation points and the known Element Occurrence 
(EO) acreage were employed to help check and assess how well each model reflects known data. 
We overlaid three validation points randomly selected from the original set of known 
occurrences over modeled areas to assess how well each model correctly classified all known 
Colorado occurrences of the longnose leopard lizard.  Similarly, we compared the distribution of 
the original element occurrence polygons against the modeled areas to determine how well the 
each model captured the entire known occurrence acreage in Colorado. The results of both the 
validation point and EO acreage assessments are shown in Table 7. 
 
Table 7.  Validation point and EO acreage assessment results for Envelope and DOMAIN 
models of longnose leopard lizard occurrence. 
 
   Model Points 

(n=9) 
Validation Points 

(n=3) 
EO acres 

(82) 
Envelope model  9 1 47 (57%) 

     
DOMAIN model 

Thresholds 
Similarity Score 

(-382 to 100) 
   

1 > 75 8 3 66 (81%) 
2 > 72 9 3 70 (85%) 
3 > 72 9 3 70 (85%) 
4 > 63 9 3 82 (100%)  
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Figure 5.  Map of Envelope model of potential occurrence of longnose leopard lizard. 
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Figure 6.  Map of DOMAIN model  of potential occurrence of longnose leopard lizard. 
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iv. Conclusions and Application 

For the Gypsum Valley cat-eye, comparison of Figures 3 and 4 shows that both modeling 
approaches produced similar areas as potential habitat and did not substantially narrow or 
enlarge its already known range. Nevertheless, both models did identify several potential for 
future inventory. 
 
However, for the Longnose leopard lizard, the DOMAIN model did map some new areas as 
having high similarity (level 1) to known occurrences. According to the Figure 6, the areas 
mapped as green in the vicinity of Bedrock and northwest of Slickrock are relatively far from 
known occurrences of the lizard but may represent potentially suitable habitat. Whether these 
areas merit field surveys should be informed by on-the-ground knowledge of the habitat in those 
areas, and whether it resembles already known longnose leopard lizard habitat.  
 
Under the Envelope model, the areas mapped as having the full suite of environmental variables 
overlapping (7 for the Gypsum Valley cat-eye and 6 for the Longnose leopard lizard) represent 
those places with the greatest potential for future inventory for yet-to-be-discovered occurrences. 
Given limited personnel and/or financial resources, these are the areas where new inventory 
efforts could be focused. 
 
The DOMAIN model results suggest a more continuous scale of potential habitat areas, i.e., of 
similarity to areas with known occurrences. The field staff or manager can decide at what level 
of confidence in similarity he/she would like to devote resources to field surveys. If resources are 
extremely limited, it may be wise to focus surveys on the areas mapped as a level 1 similarity 
threshold. However, given adequate resources it may be worthwhile to survey areas out to level 
4, sequentially, based on the DOMAIN model approach. 
 
Given the differences in the two modeling approaches, it may be advisable to apply both of them 
to the determination of high priority areas to conduct field surveys for either the Gypsum Valley 
cat-eye or the Longnose leopard lizard. A robust way to incorporate both models would be to 
decide upon the desired level of similarity (levels 1-4) under the DOMAIN model and to map the 
union of those areas with the Envelope model areas indicating the highest number of overlapping 
environmental variables. The resulting polygons would incorporate both modeling approaches 
while greatly narrowing the potential inventory area within the San Juan Planning Area.  
 

III.  EFFECTIVENESS MONITORING 

A. Introduction/Uses 
Through a series of three workshops, BLM and the Conservancy worked together to create a 
monitoring framework using a Conservancy process called “Conservation Action 
Planning”(CAP). The purpose of the monitoring framework is to provide the basis for 
effectiveness monitoring and adaptive management.  BLM’s Land Use Planning Handbook 
(p. 33) (BLM 2005) defines effectiveness monitoring as “…the process of collecting data and 
information in order to determine whether or not desired outcomes...are being met (or progress is 
being made toward meeting them) as the allowable uses and management actions are being 
implemented.”  The planning handbook (p. 36) defines adaptive management as “…a	system	of	



 29 

management	practices	based	on	clearly	identified	outcomes,	monitoring	to	determine	if	
management	actions	are	meeting	outcomes,	and,	if	not,	facilitating	management	changes	that	
will	best	ensure	that	outcomes	are	met	or	to	re-evaluate	the	outcomes.”		 
 
The monitoring framework will help ensure BLM’s conformance with the following guidance:  

• Land use planning regulations, monitoring and evaluation section (Code of Federal 
Regulations 2005).  “The proposed plan shall establish intervals and standards, as 
appropriate, for monitoring and evaluation of the plan.  Such intervals and standards shall 
be based on the sensitivity of the resource to the decisions involved and shall provide for 
evaluation to determine whether mitigation measures are satisfactory…” 

• BLM’s Land Use Planning Handbook (H-1601-1)(BLM 2005).  “A monitoring strategy 
must be developed as part of the land use plan that identifies indicators of change, 
acceptable thresholds, methodologies, protocols, and timeframes that will be used to 
evaluate and determine whether or not desired outcomes are being achieved.”   

• OEPC Environmental Statement Memorandum No. ESM03-6.  “Monitoring	designed	for	
adaptive	management	must	be	able	to	result	in appropriate	adjustments	in	project	
activities	as	the	project	is	constructed	and planned	mitigation	is	installed.	This	
monitoring	needs	to	be	built	into	the	project	and	considered	in	the	NEPA	analysis	and	
documentation.” 

 

B. Goals and Objectives 
The purpose of the monitoring framework is to provide the basis for effectiveness monitoring 
and adaptive management.  With this purpose in mind, the monitoring framework seeks to 
identify the monitoring priorities that will enable BLM and partners to assess whether they are 
successfully 

• Maintaining or improving resource health at appropriate scales;  
• Minimizing impacts to resource health; and 
• Achieving objectives. 

 
Within this context, additional goals for the monitoring framework include the following: 

• Incorporate extensive input and expertise from BLM/USFS;  
• Be useful to BLM/USFS; 
• Contribute to the sustainability of biological resources;  
• Be feasible and cost-effective; 
• Incorporate current monitoring efforts; 
• Identify additional potential sources of data for monitoring (eg. partners, etc.); 
• Inform management and restoration at planning and project level scales;  
• Inform desired outcomes (goals and objectives). 

 

C.  Methods 
Figure 7 shows the process used to create the monitoring framework.  The Conservancy 
facilitated three workshops with BLM and USFS participants over the course of six months to 
develop the framework.  The Conservancy brought draft materials to the first two workshops for 
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BLM and USFS participants to modify.  The Conservancy provided draft results to the agencies 
after each workshop and incorporated feedback into the final report.  
 
The process was based on the Conservancy’s Conservation Action Planning (CAP) methodology 
(TNC 2005).  The Conservancy has used this methodology organization-wide with local, 
national and international partners to determine conservation and restoration priorities in locales 
ranging in size from small areas (i.e., hundreds of acres) to large areas (i.e., millions of acres).  
The basic process is to identify the key ecological systems, plant communities and species within 
the planning area and then to systematically assess the integrity (i.e., health) of, and anticipated 
impacts to, these features.  These assessments then inform participants’ identification of strategic 
actions and monitoring priorities.  The monitoring priorities were ultimately arranged to build a 
framework in the format shown in Table 8. 
 
Table 8. Monitoring framework format. 

Focal Target Indicator Priority Status Methods Frequency & 
timing 

Who 
monitors 

Target name Indicator 
name 

Very 
high, 
High, 
Med, Low 

Ongoing 
or 
Planned 

(description) (description) (organization 
or agency) 

 
This table is part of a larger Excel workbook (“the workbook”) in which the Conservancy 
typically documents the entire CAP process for any given planning area.  For the San Juan 
Project, we used the workbook for the most part, but also completed some workshop exercises in 
separate documents.  The Conservancy added all information from the workshops into the 
workbook, and is providing BLM with a digital version of two workbooks (Upper and Lower 
Elevation) as part of this final report (Appendix 6). 
 
Each step leading to the completion of the monitoring framework is depicted in Figure 7 and 
described below. 
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Figure 7.  Process used to create the monitoring framework 
 
 
 
 
 
 
           

Workshop #1 (February 2006) 

Workshop #2 (March 2006) 

Workshop #3 (July 2006) 

 
 
1.  Project Scope.  The geographic scope for the project could be ecological (e.g., one or more 
ecological system types), physiographic (e.g., watershed), jurisdictional (e.g., a BLM planning 
area or a county), or another type.  The goal is to identify a project area that is large enough to 
ensure an efficient analysis, but small enough to be meaningful.  For example, focusing on one 
vegetation type may be too narrow of an analysis, but focusing on all of Western Colorado 
would be too broad.  The Conservancy typically identifies project areas that range in size from 
thousands of acres to upwards of a million acres.      

 
2.  Organize biological resources.  The next step was to organize the biological resources in the 
planning area – species, plant communities, and ecological systems - into manageable groupings.   
To do this, participants identified “focal targets” and “nested targets.”  Focal targets are key 
biological features - a limited suite of species, plant communities, and/or ecological systems that 
represent and encompass the full array of biological diversity found in a project area.  The focal 
targets become the organizing units for the monitoring framework.  They are frequently 
vegetation types or ecological systems (e.g., sagebrush shrublands) but can also be plant 
communities or species that need special management attention (e.g., Gunnison sage grouse).   
Nested targets are associated biological features - the species, plant communities, and ecological 
systems whose management needs are encompassed by a given focal target. 
 
At its simplest, this process of organizing biological resources is documented in the following 
outline: 

• Focal target 1 (an ecological system, plant community, or species) 
o Nested target A (ecological system, community, or species) 
o Nested target B (ecological system, community, or species) 
o Etc. 
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Participants did not create a list of nested targets that was exhaustive and all-encompassing.  
Rather, the goal was to develop a list that included the species, plant communities, or ecological 
systems with any or all of the following characteristics:  

• Rare, endemic to the area, or experiencing significant recent declines; 
• Compliance issues such as BLM Special Status Species; and/or  
• Other potential candidates for monitoring such as species that are particularly sensitive to 

disturbance or are characteristic of, or dependant on, the focal target.   
Many of these finer scale features were identified as important in the regional context analysis 
presented in the Phase I Final Report of the San Juan Planning for Biodiversity Model Project 
(Kram et al. 2005). 
 
3. & 4.  Assess integrity.   The ultimate purpose of this step was to identify the suite of 
indicators that would populate the monitoring framework (Table 8), and to identify the current 
and desired condition of each indicator, so as to inform the prioritization of this framework. 
 
This step involved the identification of key attributes and indicators for each focal target (step 
#3) and the identification of the current and desired condition for each indicator (step #4).   
These steps were organized into the format shown in Table 9.   
 
Table 9.  Sample integrity assessment. 
 
Step 3. Identify key attributes and indicators for 
each focal target (e.g., sagebrush shrublands) 

Step 4.  Identify current and desired condition 
for each indicator 

 
.  Indicator Ratings  

(bold = current condition; italics = desired 
condition) 

Key Attribute Indicator Poor Fair Good Very Good 
Size / extent of characteristic 
communities / ecological 
systems 

Extent of 
sagebrush 
shrublands 

< 
30,000 
acres 

30,000 - 
50,000 
acres 

50,000 - 
90,000 
acres 

> 90,000 
acres 

 
3.  Identify key attributes and indicators.  A key attribute is a critical component of a target’s 
life history, physical processes, community interaction, habitat and/or interaction with other 
species.  Key attributes represent the essential elements of the composition, structure and 
function of a target.  They identify the characteristics of the target that, if degraded (e.g., water 
quality) or missing (e.g., pollinator), would seriously jeopardize that target’s ability to persist 
over time.  Key attributes can be identified based on ecological models, the best available 
scientific literature, local experience and data, and/or comparative data from other areas or 
similar targets.  There are three types of key attributes:  

 
• Landscape Context.  Landscape context is a measure of two factors: the dominant 

environmental regimes and processes that establish and maintain the target, and 
connectivity.   

Dominant environmental regimes and processes may include: 
§ hydrologic and water chemistry regimes (surface and groundwater) 
§ geomorphic processes 
§ climatic regimes (temperature and precipitation) 
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§ fire regimes and many other kinds of natural disturbance. 
 

Connectivity may include: 
§ access to habitats and resources needed for life cycle completion 
§ the ability to respond to environmental change through dispersal, migration, or re-

colonization. 
 

• Condition.  Condition is a measure of the composition, structure and biotic interactions 
that characterize the occurrence. This includes attributes such as: 

§ reproduction, age structure, survival 
§ biological composition (e.g., presence of native versus exotic species; presence of 

characteristic patch types for ecological systems) 
§ structure (e.g., canopy, understory, and ground cover in a plant community; spatial 

distribution and juxtaposition of patch types or seral stages in an ecological system), 
§ biotic interactions (e.g., levels of competition, predation, and disease). 

 
• Size.  Size is a measure of the area or abundance of the target. For ecological systems and 

plant communities, size is simply a measure of the patch size or geographic coverage 
within the planning area for the monitoring framework. For species, size takes into 
account the area of occupancy and number of individuals.  Minimum dynamic area - the 
area needed to ensure survival or re-establishment of a target after natural disturbance - is 
another aspect of size. 

 
An indicator is what is measured to assess the status of each key attribute.  Indicators are 
monitored to track the status of a focal target, and to measure the effectiveness of priority 
management and restoration projects.  They are based on scientific literature, ecological model 
development, and expert input.   
 
4.  Identifying current and desired condition.  Participants identified the current and desired 
condition of each indicator, using “indicator ratings” based on the definitions below: 

• Very Good. The indicator is functioning within a desirable status, requiring little human 
intervention for maintenance within the natural range of variation (i.e., is as close to 
“natural” as possible and has little chance of being degraded by some random event).  

• Good. The indicator is functioning within its range of acceptable variation, although it 
may require some human intervention for maintenance.  

• Fair. The indicator lies outside of its range of acceptable variation and requires human 
intervention for maintenance and to move back within that range. If unchecked, the target 
will be vulnerable to serious degradation.  

• Poor. Allowing the indicator to remain in this condition for an extended period will make 
restoration or prevention of extirpation of the target practically impossible (e.g., it will be 
too complicated, costly, and/or uncertain to reverse the alteration). 

 
It is desirable to define each indicator rating quantitatively, based on the definitions above.  
Quantified indicator ratings ensure an explicit, transparent, and easily-understandable evaluation 
of current and desired condition.  The example in Table 9 shows quantitative indicator ratings for 
the “extent of sagebrush” indicator. However, it is also possible and often necessary to define the 
indicator ratings using qualitative criteria.  
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Whether quantitative or qualitative, the definitions of indicator ratings take into account the 
natural range of variability whenever possible.  Any target’s key attributes and indicators will 
vary over time in a relatively undisturbed setting.  This variation is not entirely random, but 
rather tends, over long periods of time, to be limited to a range. Both the current and the desired 
condition of the indicator may be characterized as either  a) natural and consistent with the long-
term persistence of the target (i.e., within the natural range of variability, or b) outside the natural 
range, usually due to human influences (e.g., fire suppression in fire maintained systems).    
 
NatureServe and CNHP have developed ranking criteria for many of the ecological systems, 
plant communities and species occurrences found in Colorado, and these criteria can be an 
excellent source of indicator ratings for assessing current and desired condition. Most of the 
System Integrity Guidelines, Community Profiles and Species Profiles provided in this report 
(Appendices 1, 2 and 3 respectively) and in the Phase I Final Report (Kram et al. 2005) contain 
ranking criteria.  The Conservancy used the ranking criteria developed by CNHP as a starting 
point for defining indicator ratings.  Workshop participants then adjusted many based on the 
group’s local experience, or scaled them up to be relevant indicators across the planning area.   
 
The Excel workbook automatically summarizes participants’ assessment of current condition for 
each indicator, generating a table like the one below (Table 10).  This summary informs the 
prioritization of the monitoring framework, because focal targets with a relatively low (i.e., fair 
or poor) overall integrity rank may have a greater urgency for monitoring.   
 
Table 10.  Sample summary of integrity 
 

Focal target Landscape 
context 

Condition Size Overall integrity 
rank 

Grassland type X Good Fair Good Good 
Shrublands type Y Fair Poor - Fair 
Riparian/Aquatic Fair Good - Good 
* The Overall Integrity Rank in this table is determined by an algorithm built into the Excel workbook that takes 
into account the current condition rankings assigned to the Landscape Context, Condition and Size attributes for 
each focal target. This algorithm is provided on the “Scoring Tab” in the workbook (Appendix 6). 
 
5.  Identify land health issues (impacts).   The purpose this step is to systematically assess 
actual and anticipated land health issues (impacts) to each key attribute for each focal target. 
Understanding the factors that are having – or are expected to have - the greatest effect on 
systems, plant communities, and species informs the identification of desired outcomes (Step 6) 
and monitoring priorities (Step 7).   
 
The analysis of land health issues involves two components – identifying the key stresses and the 
sources of those stresses for each focal target.  A stress is a factor that impairs the integrity of a 
focal target by impacting the key attributes of that target.  A source of stress is a tangible factor 
that causes the stress.  Table 11 provides examples of each. 
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Table 11.  Examples of stresses and sources of stress. 
Attribute Stress Source 

Condition of ecological 
systems 

Sedimentation Excessive livestock use of streambanks. 

Intactness of ecological 
systems  

Habitat destruction Development of roads or utility corridors 

Species 
composition/dominance 

Altered species composition Invasive plants 

Fire regime Altered fire regime Fire management practices 
 
Stress Assessment 
Participants categorized each stress in two ways in terms of its actual or anticipated impact to a 
given attribute: 
 

• Severity:  the level of damage to the target that can reasonably be expected within 10 
years under current circumstances (i.e., given the continuation of the existing situation). 

o Low - The stress is likely to only slightly impair the target over some portion of 
the target's occurrence at the site. 

o Medium - The stress is likely to moderately degrade the target over some portion 
of the target's occurrence at the site. 

o High - The stress is likely to seriously degrade the target over some portion of the 
target's occurrence at the site. 

o Very high - The stress is likely to destroy or eliminate the target over some 
portion of the target's occurrence at the site. 

 
• Geographic scope:  The geographic scope of impact on the target at the site that can 

reasonably be expected within 10 years under current circumstances (i.e., given the 
continuation of the existing situation). 

o Low - The stress is likely to be very localized in scope, and affect the 
conservation target at a limited portion of the target's location at the site. 

o Medium - The stress is likely to be localized in scope, and affect the conservation 
target at some of the target's locations at the site. 

o High - The stress is likely to be widespread in scope, and affect the conservation 
target at many of its locations at the site. 

o Very High - The stress is likely to be very widespread or pervasive in scope, and 
effect the focal target throughout the target's occurrences at the site. 

 
Sources of Stress Assessment 
Participants then identified one or more of the top sources of each stress.  They categorized each 
source in two ways in terms of its actual or anticipated relationship to the stress: 
 

• Contribution:  Expected contribution of the source, acting alone, to the full expression 
of a stress (as determined in the stress assessment) under current circumstances (i.e., 
given the continuation of the existing management/ conservation situation). 

o Low - The source is a low contributor of the particular stress. 
o Medium - The source is a moderate contributor of the particular stress. 
o High - The source is a large contributor of the particular stress. 
o Very high - The source is a very large contributor of the particular stress. 
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• Reversibility:  Reversibility of the stress caused by the Source of Stress. 

o Low - The source produces a stress that is easily reversible at relatively low cost 
(e.g., off-road vehicles trespassing in wetland). 

o Medium - The source produces a stress that is reversible with a reasonable 
commitment of resources (e.g., ditching and draining of wetland). 

o High - The source produces a stress that is reversible, but not practically 
affordable (e.g., wetland converted to agriculture). 

o Very high - The source produces a stress that is not reversible (e.g., wetlands 
converted to a shopping center). 

 
The Excel workbook (Appendix 6) automatically summarizes the participants’ input on stresses 
and sources of stress into a table as in Table 12.  This summary informs the prioritization of the 
monitoring framework, because it may be desirable to place a higher priority on monitoring 
targets that have a higher overall impact (i.e., threat) rank. This summary can also be useful in 
informing management actions at both the planning and project levels. 
 
Table 12.  Sample summary of stresses and sources 
 

Sources of stress 
across focal targets 

Grasslands 
type X 

Shrublands 
type Y 

Riparian/ 
aquatic 

Overall Impact 
(i.e., Threat) 

Rank* 
Excessive livestock 
use of streambanks. 

n/a n/a High Medium 

Development of 
roads or utilities 

Low Medium Low Low 

Invasive plants High High Medium High 
Fire management 
practices 

High Medium Low Medium 

Overall rank  High High Low Medium 
* Each rank in this table is determined by algorithms built into the Excel workbook that take into account the stress 
severity and scope and source contribution and irreversibility. These algorithms are provided on the “Scoring Tab” 
in the workbook (Appendix 6). 
 
6. Identify desired outcomes (objectives and actions).  The purpose of this step was to identify 
desired outcomes (objectives and management actions) based on the assessments of integrity and 
impacts.  These outcomes could be built into the resource management plan and/or project-level 
plans.  The Conservancy suggested that workshop participants develop outcomes for the 
following:  

• Focal targets with fair or low ecological integrity (informed by Steps 3 and 4)  
• Key impacts (i.e., threats) (informed by Step 5)  
• BLM Special Status Species  

 
Participants strove to identify “SMART” objectives - Specific, Measurable, Achievable, 
Realistic, and Time-specific.  Participants also identified some actions that would ensure 
progress toward objectives.  Here is an example of each, from elsewhere in Colorado: 
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• Objective: By 2015, apply management actions needed to restore 20% (10,000 acres) of 
critical nesting grouse habitat 

o Action 1: Determine amount and type of restoration needed for grouse  
o Action 2: Apply Farmbill and other state and federal money and programs to 

benefit grouse habitat 
 
During Workshop #3, we spent relatively little time on this step in part because we had planned 
to spend only limited time, and in part because workshop participants questioned the degree to 
which the activity was adding value at the plan level.  Participants stated that the identification of 
objectives may have been more useful during the workshop if we had utilized a more structured 
format for the session.  Participants also felt that they already had a solid understanding of 
potential actions at the activity level.  They did express a desire to have the Conservancy share 
ideas for objectives post-workshop. 
 
7.  Identify monitoring priorities.  The identification of monitoring priorities takes into account 
the rankings of integrity and impacts, and the identification of objectives and actions.  For the 
San Juan Project, workshop participants identified monitoring priorities focused on integrity.The 
list of indicators from Step 3 populated the monitoring framework.  In Workshop #2, participants 
assigned priority to each indicator based on the following criteria that they identified: 

• Significant difference between current & desired condition (i.e. relatively low integrity) 
• Ability to affect condition  
• Management impacts expected (i.e., indicators for which participants anticipated 

significant additional impacts based on the direction the land use plan was headed. 
• Compliance-related, such as for BLM Special Status Species 

 
Table 13 below shows the format used to document the suite of monitoring options and 
associated priorities.  Participants assessed a priority (very high, high, medium or low) for each 
indicator.  Then, participants identified some information about the remaining columns (status, 
methods, frequency and timing, who, etc.) for all indicators ranked as high or very high priority.   
 
Table 13.  Sample table of monitoring priorities. 
 

Focal target Indicator Priority Status Methods Frequency 
& timing 

Who 
monitors 

Sagebrush 
shrublands 

Sage-grouse 
population 
size 

Very high Ongoing Lek Counts Annually Division of 
Wildlife 

 
BLM has requested that the Conservancy provide ideas and recommendations about the 
following:  

• Additional indicators to monitor based on the analysis of impacts (Step 5);  
• Refined prioritization of the entire monitoring framework; and  
• Potential objectives.  

See Section E. Recommendations for specifics. 
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D. Results 
In this section are presented the products of steps 2-7 of the CAP process described above. For 
brief “at-a-glance” summaries of these results organized by focal target see Appendix 7. 
 
1.  Project Scope.  Pre Workshop/Workshop #1.   The project focuses on the BLM-managed 
lands in the San Juan Planning Area as shown in Figure 8.   Within this broad scope, we 
generated two project areas to ensure logical groupings of vegetation types based on 
elevation/ecological zones:   

• The Lower Elevation Areas include BLM lands in the lower montane and desert shrub 
ecological zones. These are the (a) Canyons of the Ancients National Monument in the 
southwestern portion of the planning area, and (b) the northwestern portion of the 
planning area which includes the following landscape units as identified by BLM:  Dry 
Creek Basin, Disappointment Valley, Dove Creek, and Slick Rock. The Lower Elevation 
Areas fall mostly within the Colorado Plateau Ecoregion (west of the green line on the 
map below.) 

• The Higher Elevation Areas include BLM-managed lands in the alpine, subalpine and 
upper montane ecological zones. This is primarily Silverton landscape unit.  The higher 
elevation lands lie mostly within the Southern Rocky Mountains Ecoregion (east of the 
green line on the map below). 

   
For this analysis, BLM considered the lower elevation lands – particularly those in the northwest 
– to be the higher priority, as they represent about 90% of the BLM managed lands in the San 
Juan Planning Area (Kram et al. 2005). 
 
Figure 8.  Scope of the project: BLM-managed lands in the San Juan Planning Area. 

 

 
 

BLM 

USFS 

NPS 

Tribal 

State Park 

State Land 
Board 

Ecoregion 
boundary 

Higher elevation 
(Silverton area)  

Lower elevation 
(northwestern part of 

planning area and 
Canyons of the  
Ancients N.M.) 

 
Tables 14 and 15 summarize the numbers of nested targets for each focal target above. A 
complete list of focal and nested targets is found in Appendix 8. 
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Table 14.  Summary of Lower Elevation focal and nested targets  
Focal 

Targets 
Total # 
nested 
targets 

Examples of Nested Targets 

Semi-desert 
shrublands 

18 • System:  Inter-mountain basins mixed salt desert scrub 
• Community: (none identified) 
• Species: Gypsum Valley cat-eye (Cryptantha gypsophila) 

Sagebrush 
shrublands 

14 • System:  Inter-mountain basins big sagebrush shrubland 
• Community: (none identified) 
• Species: Parish’s alkali grass (Puccinellia parishii) 

Desert 
grasslands 

5 • System:  Inter-mountain basins semi-desert grassland 
• Community: (none identified) 
• Species: Gunnison prairie dog (Cynomys gunnisonii) 

Canyonlands 24 • System:  Colorado Plateau hanging gardens 
• Community:  Alcove columbine-Eastwood’s monkeyflower hanging garden  
• Species:  Cliff-palace milk-vetch (Astragalus deterior) 

Lower 
montane 
riparian and 
aquatic 

28 • System:  Forb-dominated wetlands 
• Community:  Wild privet riparian shrubland 
• Species:  Northern harrier (Circus cyaneus) 

Pinyon-
juniper 
woodlands 
and 
shrublands 

22 • System:  Colorado Plateau Pinyon-Juniper woodland 
• Community:  (none identified) 
• Species:  Gypsum Valley cat-eye (Cryptantha gypsophila) 

Montane 
shrublands 

5 • System:  Rocky Mountain gambel oak-mixed montane shrubland 
• Community: (none identified) 
• Species:  Green-tailed towhee (Pipilo chlorurus) 

Ponderosa 
Pine/Dry 
mixed conifer 
forests 

21 • System:  Rocky Mountain montane dry-mesic mixed conifer forest and 
woodland 

• Community:  (none identified) 
• Species:  Cushion bladderpod (Physaria pulvinata) 

 
Table 15.  Summary of Higher Elevation focal and nested targets. 

Focal 
Targets 

Total # 
nested 
targets 

Examples of Nested Targets 

Subalpine 
forests 

12 • System:  Rocky Mountain aspen forest and woodland 
• Community:  (none identified) 
• Species:  Smith Whitlow-grass (Draba smithii) 

Subalpine 
grasslands 

6 • System:  Rocky Mountain subalpine mesic medow 
• Community:  Timber oatgrass montane grassland 
• Species:  American yellow lady’s slipper (Cypripedium parviflorum) 

Montane 
riparian 
(upper) & 
aquatic 

6 • System:  Rocky Mountain subalpine-montane riparian shrubland 
• Community: (none identified) 
• Species:  Black swift (Cypseloides niger) 

Alpine 25 • System:  Rocky Mountain dwarf shrublands 
• Community:  Wet meadows  
• Species:  Colorado tansy-aster (Machaeranthera coloradoensis) 

Fens 13 • System:  Rocky Mountain montane-subalpine fen 
• Community:  Iron fen 
• Species:  Baltic peat moss (Sphagnum balticum) 
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3. and 4. Assessing integrity.  Workshop #2.  To assess integrity, participants identified the key 
characteristics (i.e., attributes) of each focal target that together would comprise the health or 
functionality of that target; a measurement (i.e., indicator) for each attribute, and current versus 
desired status for each indicator.  In short, participants filled out Table 16 for each focal target.  
Appendix 9 contains the completed integrity ranking tables.  
 
Table 16. Sample table for Integrity Assessment. 
 

   Indicator Ratings  
(bold = current condition; italics = desired 

condition) 
Focal Target Key Attribute Indicator Poor Fair Good Very Good 

       
 
Participants identified three types of key attributes:  size, condition, and landscape context.  
Tables 17 and 18 summarize the current condition of the lower and higher elevation areas by 
attribute type.  The tables suggest that overall, the higher elevation lands are in better condition 
than the lower elevation lands. 
 
As Table 17 indicates, participants considered three of the eight Lower Elevation focal targets 
(Semi-desert Grassland, Canyonlands, and Mountain Shrublands) to be in good condition 
overall.  The remaining focal targets were considered to be in fair condition overall.  For Higher 
Elevation focal targets (Table 17), participants determined that all but one system – alpine – is in 
good condition. 
 
Table 17.  Lower Elevation Integrity Summary. 

Focal Target 
Landscape 

Context 
Condition Size Overall 

Semi-desert grassland Good Fair Good Good 
Semi-desert Shrublands Fair Poor Good Fair 
Sagebrush Shrublands Fair Poor Good Fair 
Canyonlands Fair Good - Good 
PJ Woodlands Fair Fair Good Fair 
Ponderosa/ Warm Dry 
Mixed Conifer Fair Poor Good Fair 

Mountain Shrublands Fair Good Good Good 
Riparian/Aquatic Poor Fair Fair Fair 

 
Table 18.  Higher Elevation Integrity Summary.   
Focal Target 

Landscape 
Context 

Condition Size Overall 

Alpine Fair Fair - Fair 
Fens Good Good Very Good Good 
Subalpine Forests Good Good Very Good Good 
Subalpine Grasslands Good Fair Very Good Good 
Montane Riparian and 
Aquatic Good Fair - Good 
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5.  Assessing land health issues (impacts).  Workshop #3.  Assessing land health issues (also 
termed impacts or threats) involves the identification and ranking of: 

• Stresses - factor that impair the integrity of a focal target by impacting the key ecological 
attributes of that target (example = altered composition); and  

• Sources of stress – tangible factors that cause the stress (example = invasive species). 
See Appendix 10 for the full Stress and Source of Stress ranking sheets for each focal target. 

 
Due to time constraints, participants completed this exercise for the lower elevation lands 
only. 
 
Stresses:  Table 19 shows the stresses that participants identified for each focal target.  The list 
of stresses is a subset of the list of key attributes, since stresses are simply the key attributes that 
are being or expected to be impacted.   The ratings for each stress – Very High, High, Medium, 
Low – are based on a combination of participants’ evaluation of two factors for each stress: 
severity and geographic scope.   
 
Of the eight Lower Elevation focal targets, the group’s assessment showed that Semi-Desert 
Shrublands and Sagebrush Shrublands are experiencing or are expected to experience the 
greatest number of high ranking stresses.
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Sources of stress:  Table 20 shows the sources of stress that participants identified for each focal 
target.  The ratings for each source of stress – Very High, High, Medium, Low – are based on 
participants’ evaluation of two factors for each source: contribution to the stress and 
irreversibility.    
 
Overall, the assessment of land health issues (Step 5) suggests that lower elevation lands are 
experiencing or expected to experience very high impacts if the identified sources of stress 
continue unabated.  Participants identified livestock use and invasive species as the highest-
ranked sources of stress across all lower elevation focal targets. 
 
Of the focal targets, Sagebrush Shrublands (with its nested targets) ranked as expected to 
experience the greatest degree of impact (Very High). Focal targets with a High impact rank 
included Semi-Desert Grasslands, Semi-Desert Shrublands, Pinyon-Juniper Woodlands, and 
Riparian/Aquatic.  This information can inform monitoring priorities (see next section) because 
it is often more urgent to monitor targets that may experience impacts than to monitor those 
where no or few impacts are anticipated.  
 
6.  Identifying desired outcomes (objectives).  Workshop #3.  BLM's land use planning 
handbook requires the identification of objectives in Resource Management Plans (RMP).  
Specifically, the handbook states, "Land use plans must identify desired outcomes expressed in 
terms of specific goals and objectives....Goals are broad statement of desired outcomes (e.g., 
maintain ecosystem health and productivity) that usually are not quantifiable....Objectives 
identify specific desired outcomes for resources.  Objectives are usually quantifiable and 
measurable and may have established timeframes for achievement (as appropriate).  A sample 
objective is: 'Manage vegetative communities on the upland portion of the Clear Creek 
Watershed to achieve, by 2020, an average 30-40 percent canopy cover of sagebrush to sustain 
sagebrush obligate species.'" 
  
In Workshop #3, participants spent a short time (i.e., less than two hours) drafting objectives and 
associated actions that could be built into the RMP and that could address existing and/or 
potential impacts to ecological systems (also identified in Workshop #3).  The exercise resulted 
in very preliminary objectives and actions.  As a result, BLM and USFS asked that the 
Conservancy make recommendations about a more robust set of objectives. These 
recommendations will be included in an addendum to this report. 
 
7.  Identifying monitoring priorities. Workshops #2 and #3.  Over the course of the three 
workshops, participants identified 124 indicators across all Lower and Higher Elevation focal 
targets.  The number of indicators, and the distribution of priorities by focal target is shown in 
Table 21. 
 
See Appendix 11 and 13 for tables presenting the final Lower Elevation and Higher Elevation 
monitoring frameworks (respectively) with monitoring priorities as assigned by the team of 
participants at the end of Workshop #3, as well as suggested methods. 
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Table 21.  Number of indicators and distribution of priorities, by focal target, for Lower 
and Higher Elevation BLM-managed lands. 

Focal Target 
Total # of 

Indicators 

# 

Very High 

Priority 

 

# 

High Priority 

# 

Medium 

Priority 

# 

Low 

Priority 

Semi-desert shrublands 14 0 5 6 3 
Semi-desert grasslands 8 0 5 1 2 
Sagebrush Shrublands 18 3 8 3 4 
Lower montane riparian 
and aquatic 

9 3 4 0 2 

Ponderosa pine/mixed 
conifer woodlands 

11 0 5 4 2 

PJ Woodlands 13 0 6 5 2 
Mountain shrublands 6 0 3 2 1 
Canyonlands 13 1 4 3 5 

Lower Elevation Totals 92 7 40 24 21 

Alpine 7 3 4 0 0 
Fens 4 0 2 2 0 
Montane riparian and 
aquatic 

5 0 2 3 0 

Subalpine forests 9 2 2 2 3 
Subalpine grasslands 7 1 2 2 2 
Higher Elevation Totals 32 6 12 9 5 

Totals for all lands 124 13 52 33 26 

  

E. Suggestions 

i. Refinements to Integrity Tables 

 
Following the workshops, BLM requested that TNC staff provide suggestions and 
recommendations regarding the results of the workshops and the overall Monitoring Framework. 
As BLM requested, we have reviewed the full results of the 3 workshops and respectfully offer 
some suggestions for refinements to these products, based on our experience in planning with 
partners for other landscapes around the U. S. and internationally. 
 
Specifically our suggestions focus on adding 5 additional indicators and upon adjusting the 
priority levels assigned to indicators by workshop participants. We have provided brief 
explanations of our justification for the suggested refinements. 
 
Suggested Additional Indicators  
We recommend five new indicators in addition to those identified by participants in the three 
workshops (Table 22). 
 
Suggested Adjustments to Indicator Priority Levels 
Tables 23 and 24 outline suggested adjustments to the priority levels assigned by participants in 
Workshop #2, in Higher Elevation and Lower Elevation areas respectively. 
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Table 22. TNC’s suggestions for additional indicators with priority and reasoning. 
Suggested New 

Indicator 

Suggested 

Priority 

Reasoning  

Proportion of high and 
very high priority 
indicators that are being 
assessed. 
 

High Adding this indicator would increase the BLM’s ability to monitor 
health and impact at the plan level and not just at the level of a 
focal target. This would sum up the monitoring program across 
focal systems, to give an overall assessment of the BLM lands 

Proportion of planning 
area that has been 
mapped for invasive 
species. 
 

High Adding this indicator would increase the BLM’s ability to monitor 
health and impacts at the plan level and not just at the level of a 
focal target. This would sum up mapping efforts across focal 
systems, to give an overall assessment of the BLM lands 

Proportion of plots with 
acceptable indicators of 
rangeland health. 
 

High Adding this indicator would increase the BLM’s ability to monitor 
health and impact at the plan level and not just at the level of a 
focal target. This would sum up what is being collected across 
focal systems, to give an overall assessment of the BLM lands 

Size and condition of 
rare plant communities 
(G, G2 or G2G3).   

High These occurrences are small and globally significant, and often 
vulnerable to impacts. 

Species composition of 
native aquatic 
communities or indicator 
species. 

Medium Changes to these communities are not obvious, yet there is 
evidence of changes occurring in native aquatic communities all 
around the region, and there is existing concern for native 
species in the San Juan River basin. This assessment should 
be conducted on a watershed basis, independent of ownership. 

 
Table 23. Suggested changes to Higher Elevation indicator priority levels, with reasoning. 
Indicator Suggested 

Priority 

Reasoning 

Rare fen species - 
presence of rare plants 

High Consider raising the priority to high. Our work at TNC’s High 
Creek Fen Preserve in South Park, CO has shown that after 
more than 10 years of restoration work, no fen obligate species 
have returned with seeding and time.  This suggests that these 
species are sensitive and good indicators of fen quality.  
 

PFC species 
composition in Riparian 
System 

High Consider raising the priority to high. Due to participants’ 
concern over heavy domestic sheep grazing and motorized 
recreation in the highest elevation riparian areas. 

Fragmentation High Consider raising the priority to high. Measuring fragmentation 
from both permitted and non-permitted uses across a given 
ecological system (i.e.what is the cumulative fragmentation 
occurring in sagebrush?) provides key information about system 
health. This indicator should be a high priority for most 
ecological systems. 
 

number and extent of 
forest types in 
subalpine forests 
 

Medium Consider ranking the priority for this indicator at medium. This 
indicator was not ranked during the workshops 

land use around 
grasslands 

Medium Consider ranking the priority for this indicator at medium. This 
indicator was not ranked during the workshops 

hydrograph 
  
 

Medium Consider ranking the priority for this indicator at medium. This 
indicator was not ranked during the workshops 
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Table 24. Suggested changes to Lower Elevation indicator priority levels, with reasoning. 
Indicator Suggested 

Priority 

Reasoning 

Size and extent of 
semi-desert grasslands 

High Consider raising the priority to high There was a concern noted 
in the workshops that a large extent of this target has been lost, 
and is being converted to cheatgrass 

Gunnison prairie dogs 
in semi-desert 
shrublands and 
sagebrush 

High Consider raising the priority to high Although there are many 
remaining colonies, they are much smaller and often very 
small, apparently more isolated and therefore more susceptible 
to extirpation (Knowles 2002). The indications from Arizona and 
throughout much of the range suggest that Gunnison's prairie 
dogs have declined, may be in a somewhat stable situation (at 
least locally), but are likely to be at risk in the medium to long 
term.  

Surrounding Land Use (increase) In general, BLM may want to assess land use change at their 
boundary regardless of ecological system.  This indicator will 
suggest the reasons for some of the changes occurring on BLM 
land.  This indicator should be given higher priority especially 
for sagebrush given the threats to grouse from development 
and land use change, as well as for ponderosa pine and 
mountain shrublands because of development pressures 

Perennial and annual 
invasive species in 
sagebrush 

Very High Consider raising the priority to very high. Sagebrush is in a 
vulnerable condition for invasive species invasion and it is a 
high priority habitat for grouse. 
 

Fragmentation High Consider raising the priority to high. Measuring fragmentation 
from both permitted and non-permitted uses across a given 
ecological system (i.e. what is the cumulative fragmentation 
occurring in sagebrush?) provides key information about system 
health. This indicator should be a high priority for most 
ecological systems. 

Sagebrush vigor and 
reproduction 

Medium Consider reducing the priority to medium. This may not be a 
very sensitive indicator of change. If the other high prioriority 
indicators for Sagebrush are being collected and show a status 
of Good or better, this indicator is likely to be satisfactory. 
 

Distribution of clumps in 
ponderosa pine 

Low Consider reducing the priority to low at the plan level at the plan 
level.  More appropriate for project level monitoring.  FRCC and 
other indicators are more useful at the plan level and are 
correlated with this indicator. 

number of snags in 
ponderosa pine 

Low Consider reducing the priority to low at the plan level. More 
appropriate for project level monitoring. 
 

presence of animal 
invasives in aquatic 

High Consider raising the priority to High. There are high priority 
native fish within the San Juan Planning Area. Participants 
noted this indicator as important to do.  While BLM may not take 
the lead, it should consider being a partner in this monitoring. 

 

ii. Existing Monitoring Programs and Suggestions for Monitoring 

Methods 

Under the Methods column in the Monitoring Framework Tables for Lower Elevations 
(Appendix 11) and Higher Elevations (Appendix 12), we have recorded our suggestions on 
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methods for monitoring a given indicator. These recommendations are based on our experience 
in other landscapes and our awareness of ongoing monitoring efforts currently undertaken by 
various parties. 
 
Below are brief descriptions of the existing monitoring programs referenced in those tables, and 
their relationship to the indicators in the monitoring framework.  These descriptions are based on 
the Conservancy’s current understanding of these programs.  It appears that such ongoing 
monitoring programs can meet many of the identified plan-level monitoring needs. 
 
Nevertheless, in order to meet each of the high or very high priority monitoring needs that 
participants identified during the workshops, BLM may need to: 

• Conduct some additional monitoring;  
• Modify some current monitoring methods; and/or 
• Consolidate and sum up information from monitoring programs across the planning area.  

 
 
LAND HEALTH ASSESSMENTS 
In the Conservancy’s understanding, BLM primarily uses Land Health Assessments to identify 
the capability/suitability of areas for grazing and to make decisions about permit renewal, while 
recognizing that they can be useful for assessing the condition and impacts of any use or 
disturbance. This monitoring program examines three suites of qualitative indicators to assess the 
integrity of a site: soil/site stability, hydrologic function, and integrity of the biotic community. 
The values at a site are compared to a reference site.  These methods have been field tested and 
applied throughout BLM lands. 
 
Indicators that the current program may cover:   
The monitoring framework includes 18 indicators in the lower elevation area and 3 in the higher 
elevation area that BLM may be currently collecting using this methodology or could collect 
using this methodology if methods were modified.  These indicators are listed below: 

• Soil/site stability in Semi-Desert Grasslands and Shrublands, Sagebrush Shrublands, and 
Alpine; 

• Presence of soil crusts in Semi-Desert Shrublands, Sagebrush Shrublands, Canyonlands, 
and  PJ Woodlands;  

• Diversity of understory species in PJ Woodlands; 
• Dominance and diversity of bunchgrasses in the Semi-Desert Grasslands and 

Shrublands, and Sagebrush Shrublands; 
• Relative dominance of key understory species in Ponderosa Pine Woodlands; 
• Relative dominance and diversity of shrubs and understory species in mountain 

shrublands; 
• Distribution of age and size classes of sagebrush; 
• Sagebrush shrub vigor and reproduction; 
• Understory cover of Gunnison sage grouse habitat; 
• Distribution of size classes and juniper vs. pinyon ratio in PJ Woodlands; 
• Presence of species that disappear with heavy sheep grazing in the Alpine; and 
• Composition of bunchgrasses and forbs in Subalpine Grasslands.  

 



 49 

Many of these indicators and associated indicator rating values are based on BLM’s indicators of 
rangeland health.  
 
Suggestions:    

1. Consider reexamining the functional group indicators where the group identified species 
and/or species groups such as bunchgrasses as the appropriate indicator to determine how 
the information is being collected and whether this information is available from previous 
assessments or whether the method needs to be modified to collect this information.  

2. Consider rolling up these indicators across sites within a focal system to obtain an 
indication of that system’s status, as well as across all sites to indicate how rangeland as a 
whole is doing on lands managed by BLM. 

 
Reference:  BLM Technical Reference TR 1734-6 rev Interpreting Indicators of Rangeland 
Health.  The complete reference is available to download at 
http://www.blm.gov/nstc/library/techref.htm.   
 
SAN JUAN NATIONAL FOREST NOXIOUS WEED MAPPING AND MONITORING 
From the Conservancy’s understanding, the purpose of the Noxious Weed Mapping and 
Monitoring program (San Juan National Forest DRAFT Invasive Species Action Plan (2005)) is 
to determine changes to the extent of noxious perennial weed invasions.  
 
Indicators that the current program may cover with modifications:  There are 13 indicators 
in the lower elevation areas and 4 in the higher elevation areas that BLM may already be 
monitoring under the existing program.  These indicators are all the same: 

• Presence of perennial invasive species in all ecological systems 
 
The current weed mapping and monitoring program, if modified, could also cover the following 
indicators that were suggested in the workshop: 

• Presence of annual invasive species in most of the lower elevation systems 
• Presence of invasive animal species in aquatic systems 
• Proportion of areas that has been mapped for high priority annual and perennial invasive 

species 
 
Suggestions:      

1. Consider modifying this program to include annual invasive species as well as perennial 
species.  For example, workshop participants identified the annual invasive species 
cheatgrass as a high threat to the integrity of most ecological systems and many species 
within the San Juan planning area. Many research projects are attempting to map 
cheatgrass infestations using different remote sensing platforms and imaging systems.  To 
date, these are still in the experimental stage and not available for wide-scale use.  Until a 
standard system is reliable and available, we recommend that BLM expand their current 
weed mapping program to include cheatgrass.  On approach would be to establish (or use 
established) points across the planning area where cheatgrass could be assessed as present or 
absent.  

2. Ensure that weeds are mapped and monitored consistently over time if BLM is not 
already doing so.   
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3. Consider developing a mapping protocol (if not done already), and collecting information 
on control methods and success of those methods, so that the success of control efforts 
and methods can be assessed across the planning area.   

4. Consider developing a regional partnership to map and control invasive animals, 
especially aquatic species.  While the San Juan National Forest DRAFT Invasive Species 
Action Plan (USFS 2005) discusses the New Zealand mud snail as a critical threat to 
aquatic systems in the area, it does not appear that there is an established mechanism to 
report, map, control, and coordinate efforts on such species within and across the 
planning area boundary.  The Nature Conservancy suggests that aquatic invasive species 
are a critical threat to aquatic systems in the San Juan area and that monitoring for these 
species should be a high priority.  

 
Reference:  San Juan National Forest DRAFT Invasive Species Action Plan (2005). 
 
 
PROPER FUNCTIONING CONDITION (PFC) 
In the Conservancy’s understanding, BLM uses the Proper Functioning Condition (PFC) 
methodology to assess and report the condition of all intermittent and perennial streams, as well 
as for springs, seeps, and wetlands. The methodology uses a suite of qualitative indicators related 
to geology, soil, water and vegetation to evaluate condition. PFC assessments are not performed 
according to any specific schedule, although BLM was required to complete an assessment of 
PFC for all streams by 1997.   
 
Indicators that the current program may cover: 
During the workshops, 2 indicators for Lower Elevation focal targets and 2 for Higher Elevation 
focal targets were identified which are currently being assessed using this methodology. 

Ø Riparian species composition at Higher and Lower elevations 
Ø Bank stability and deposition in riparian systems at Higher and Lower elevations. 

 
Reference:  
• BLM Technical reference 1734-15:  A user guide to assessing proper functioning 

condition and the supporting science for lotic areas.  1998.  Prichard. 
• BLM Technical reference 1734-16:  A user guide to assessing proper functioning 

condition and the supporting science for lentic areas.  1999.  Prichard. 
 
 
FIRE REGIME CONDITION CLASS (FRCC) 
Fire Regime Condition Class (FRCC) was identified as an indicator for 4 Lower and 2 Higher 
Elevation Focal Targets FRCC maps are currently available at a large scale, and will soon be 
refined to a finer scale to better identify the condition of Focal systems throughout the planning 
area. While FRCC maps are not currently useful at a project level, they are useful for plan level 
and regional assessments. 
 
Indicators that the current program may cover: 

• Fire Regime Condition Class in sagebrush shrublands, ponderosa pine woodlands, PJ 
woodlands and mountain shrublands 
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• Fire Regime Condition Class in subalpine forests and grasslands 
 

Suggestions:      
Ø Consider adding fuel treatments and fires (both prescribed and wildfire) to these maps in 

order to assess change in condition class over time.  This assessment would be a GIS 
overlay exercise. 

 
Reference: www.LANDFIRE.gov 
 
 
COLORADO NATURAL HERITAGE PROGRAM RARE PLANT INVENTORY AND 
MONITORING 
The BLM and USFS have been contracting with the Colorado Natural Heritage Program for rare 
plant inventory and monitoring.  This work provides valuable indicators of sensitive species 
status. 
 
Indicators that the current program may cover:  
The monitoring framework includes 3 indicators in the lower elevation area and 3 in the higher 
elevation area that this program may cover.  These indicators are all the same: 

• Presence of rare plants in 6 different ecological systems 
 
Suggestions:      

1. Continue this collaboration and consider adapting  the new Biodiversity Measures for 
Colorado (CNHP 2006) methodology (see Program description below and Appendix 14) 
and/or scorecard assessments to track G1 and G2 species status. 

2. Reassess these occurrences across the planning area every 5 to 10 years and at the project 
level where and when appropriate. 

 
 
ROCKY MOUNTAIN BIRD OBSERVATORY (RMBO) BIRD MONITORING 
RMBO has been monitoring birds at several locations in the lower elevation areas of BLM lands.   
 
Indicators that the current program may cover:   The monitoring framework includes two 
indicators that the RMBO bird monitoring program may already cover: 

• Presence of Lewis woodpecker 
• Presence of pygmy nuthatch 

 
Suggestions: 

1. Consider examining the data collected by RMBO to determine its utility as an indicator 
of condition.  The workshop group ranked this information as a low priority for plan level 
monitoring.  It is unclear whether this low ranking was due to the limited scope of the 
monitoring (not covering the whole area), or due to a potential lack of sensitivity of these 
species to changes in system condition at the plan level.   

2. Consider investigating the potential for RMBO to work on different species across the 
planning area.  For example, it may be useful for RMBO to monitor Brewer’s sparrow 
and sage sparrow in the sage and semi-desert shrublands as these species are sensitive to 
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roads and other surface disturbances. Pinyon jay is another species that was identified as 
a medium to high priority, and has no systematic monitoring at present.  This may be 
another more sensitive species that RMBO could be monitoring for BLM. 

 
 
USFS REGION 2 R2VEG GEODATABASE 
Workshop participants identified the R2Veg geodatabase as potentially useful to monitor the 
distribution and abundance of ponderosa pine and mixed conifer woodlands in the planning area. 
The forest service website (www.fs.fed.us/r2), describes the objectives of R2Veg as the 
following:  

•         “To provide guidelines, hierarchy, and structure for mapping all existing 
vegetation and ground cover. 

•         The geodatabase and associated tools can be exported to a personal 
geodatabase for distribution to others. 

•         Ease of use to facilicate the objectives of the vegetation layer.” 

Indicators that the current program may cover:   
Ø the distribution and abundance of ponderosa pine and mixed conifer woodlands. 

 
Reference: http://www.fs.fed.us/r2/sanjuan/projects/gis/index.shtml 
 
 
SAN JUAN PUBLIC LANDS FEN INVENTORY 
A fen inventory was carried out by San Juan Public Lands staff, CNHP and volunteers in 2005 
and 2006.  Upon each visit to a potential fen, the following information was collected: 

• pH 
• Depth of organic matter 
• Sphagnum moss presence 
• Proportion of fen covered with fresh mineral soil deposits 
• Deep pools--number, size... 
• Flarks flooded or have recent evidence of standing water. 
• Overall condition of fen. 
• Good example of strings? Flarks? 
• Any string damage and cause and evidence 
• Any headcuts draining pools or large portion of fen? 
• Gullies or channels within fen interior? 
• Large barren areas?  Causes 
• Condition of surrounding area, impacts to fen 
• General comments. 
• Sketches and photos of the fen. 
 

Upon determination of a true fen, a CNHP botanist then visits the fen to compile a complete 
species list and photos. 
 



 53 

Indicators that the current program may cover:  The monitoring framework includes 2 
indicators that the fen inventory may already be collecting: 

Ø Vegetation quality of fens 
Ø Number and extent of fens that are functional 

 
Suggestions: 

Ø Consider incorporating integrity into the number of fens indicator by looking at number 
or proportion of fens that are "functional" based on fen inventory criteria. 

 
Reference: San Juan Public Lands Fen Handbook. 
 
 
LYNX ASSESSMENT 
For the recovery effort for Canada Lynx, TNC understands that BLM, USFS and DOW have 
established a coordinated assessment of habitat and a monitoring program. 
 
Indicators that the current program may cover: 
The monitoring framework includes two indicators that the Canada Lynx monitoring program 
may already be collecting: 

• Lynx habitat location and quality. 
• Lynx linkage habitat amount and quality. 

 
Reference:  Claar, J., T. Bertram, R. Naney, N. Warren, R. Ruediger. 2003. Wildlife linkage 
areas: An integrated approach for Canada Lynx. ICOET 2003 Proceedings. Road Ecology 
Center, University of California, Davis. 
 
 
UNCOMPAGRE FRITTILARY 
TNC understands that BLM participates in monitoring for this butterfly using methods described 
in the recovery plan. 
 
Indicators that the current program may cover:  The monitoring framework includes X 
indicators that these methods may already be collecting: 

• Presence of Uncompahgre fritillary. 
 

Reference:  U.S. Fish and Wildlife Service. 1994. Uncompahgre Fritillary Butterfly Recovery 
Plan. Denver, Colorado. 20pp 

 
PARTNER PROGRAMS 
 
BIODIVERSITY MEASURES FOR COLORADO (CNHP with Partner Support) 
A new monitoring effort, called Biodiversity Measures for Colorado, is just being launched by 
CNHP and TNC (CNHP 2006) and currently undergoing peer review. Under this project CNHP 
has developed a methodology for tracking the status of several large scale systems and several 
rare species across Colorado.  As stated in the Program description: “The overall procedure is to 
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produce a baseline analysis that incorporates aspects of occurrence abundance/quality, degree 
and types of threats, and degree of protection for each target element.  These analyses are 
summarized in a variety of formats.  This scorecard will be updated periodically to record 
changes in conservation status of target elements.”(CNHP 2006) See Appendix 14 for a detailed 
description of the Biodiversity Measures for Colorado methodology, and for the Biodiversity 
Measures for Colorado 2006 assessments of these systems and species.  
 
It is important to note that this is a new program and methodology that is undergoing refinement. 
However, the goal is for this monitoring program to be repeatable, ongoing, and data/field based. 
It should be a useful method and set of measures for BLM to incorporate into or adapt for its 
monitoring efforts. As of this report, CNHP has developed measures for the following systems 
and species that occur within the San Juan Public Lands: 
 
Ecological Systems: 

• Ponderosa Pine 
• Aspen 
• Colorado Plateau Pinyon-Juniper 
• Spruce-fir 

 
Rare Animal Species: 

• Gunnison sage grouse 
• Boreal toad 
 

Rare Plant Species: 
• Astragalus deterior 
• Cryptantha gypsophila 

• Draba graminea 
• Hackelia gracilenta 
• Ipomopsis polyantha 
• Lesquerella pruinosa 
• Physaria pulvinata 
• Townsendia glabella 
• Erigeron kachinensis 
• Puccinellia parishii 
• Penstemon breviculus 
• Astragaulus iodopetalus 
• Astragalus cronquistis 
• Townsendia rothrockii 

Indicators that the current program may monitor: 
The monitoring framework includes 19 indicators for Lower Elevation focal systems and 4 
indicators in Higher Elevation systems that are either being assessed by the Biodiversity 
Measures program or could be assessed by using or adapting the metrics and/or methodology 
of the program.  These indicators include: 
• Presence of rare plants in 4 lower elevation focal systems and 3 higher elevation focal 

systems.  
• Distribution and abundance of 9 lower elevation focal systems and 1 higher elevation 

system. 
• Fragmentation in 3 lower elevation focal systems. 
• Landuse around 3 lower elevation focal systems. 

 
Suggestions: 

1) Use existing and subsequent Biodiversity Measures assessments for rare plant species 
listed above to track status of G1 and G2 species that occur primarily within the San Juan 
Planning Area. 

2) Consider adapting Biodiversity Measures species assessment methodology to develop 
similar Planning Area wide assessments for BLM Special Status Species (plants). 
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3) Consider applying Biodiversity Measures ecological system assessment metrics and/or 
methodology to develop and track similar assessments for matrix systems across the San 
Juan Planning Area. 

 
Reference: Colorado Natural Heritage Program. 2006.  Biodiversity Measures of Colorado. 
 
 
COLORADO DIVISION OF WILDLIFE 
Many species in the Planning Area are monitored by the Colorado Division of Wildlife.  This 
existing information can be used as provided or modified for use by the BLM.   
 
Indicators that the current program may cover: 
The monitoring framework includes 7 indicators in the lower elevation lands and 2 in the higher 
elevation lands that CDOW may already monitor or may already partner with BLM to monitor: 

Ø Gunnison prairie dog occupancy 
Ø Gunnison sage grouse population estimates and habitat 
Ø Desert big horn sheep population estimates 
Ø Presence of bat species 
Ø Ptarmigan population estimates 
Ø Rocky mountain bighorn sheep population estimates 

 
 
USGS GAGE STATIONS 
The United States Geologic Survey (USGS) has stream gage stations across the planning area.   
 
Indicators that the current program may contribute to:  

Ø Hydrologic integrity of the Dolores River 
Ø Hydrologic integrity of the watersheds within the Canyon of the Ancients 
Ø Hydrologic integrity of the portions of the Animas River affected by BLM lands. 

 
Suggestions: 

Ø Check with the Dolores River Dialogue to see whether they have developed a measure of  
hydrologic integrity for the Dolores River and consider using this as an indicator. 

Ø Consider developing a hydrologic integrity indicator for Canyon of the Ancients and 
portions of the Animas River. 

 
Reference: http://nwis.waterdata.usgs.gov/co/nwis/ 
 
ANIMAS RIVER STAKEHOLDERS 
Indicators that the current program may cover:   

Ø Macroinvertebrates and water chemistry 
 
Reference: http://www.waterinfo.org/arsg/main.html 
 
SUGGESTED NEW MONITORING PROGRAMS 
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During the workshops additional high and very high priority indicators were identified.  Below 
we have identified those indicators and suggested ways to gather that information. 
 
FRAGMENTATION 
Fragmentation from sources including both non-permitted uses (eg. Motorized recreation) and  
permitted uses (eg. Gas development) was identified as an impact for several focal systems in the 
San Juan BLM-managed lands. Development of protocols for assessing and tracking 
fragmentation of these systems could  contribute to an understanding of cumulative impacts. This 
indicator is probably best developed through a GIS analysis of existing permitted fragmentation 
factors, as well as available information (e.g. aerial photography) showing non-permitted roads 
and trails.  The upcoming Biodiversity Measures for Colorado program (CNHP 2006) has 
developed some metrics and a methodology (the “Abundance/Quality” subscore) for assessing 
and tracking fragmentation of ecological systems. The program’s metrics could be adapted to 
measure and track fragmentation of focal systems within the San Juan Planning Area. Further 
study may also be needed to determine the best approach for assessing and tracking 
fragmentation across the planning area. 
 
Indicators that the proposed program would cover:   

Ø Density of human infrastructure in the Alpine 
Ø Fragmentation in Semi-Desert Grasslands and Shrublands, and Sagebrush Shrublands 
 

 
HYDROLOGIC FRAGMENTATION 
Research is needed here to determine the best approach to assess this attribute. 
 
Indicators that the current program would cover:   

Ø Fragmentation of hydrologic regimes in fens. 
 

iii. Recommendations for Site Specific Work 

 
BLM has requested that TNC identify key species, communities, and/or systems needing site 
specific work. We have made some suggestions for on the ground work in our suggested 
refinements to integrity tables and in the suggested methods sections above.  In addition, 
Biodiversity Measures for Colorado (CNHP 2006) (Appendix 14) provides recommendations for 
actions informed by knowledge and experience of occurrences of Colorado endemic species 
found within the San Juan Planning Area.  Table 25 shows these recommendations. 
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Table 25. Biodiversity Measures for Colorado (CNHP 2006) 2006 Scorecard Summary with 
recommendations for actions. 
Scorecard 2006 - Species Summary Conservation Action Recommendations*

Species Common Name G/S Rank

On-the-
ground 
Action

Field 
Inventory

Taxonomic 
Work

Research 
Needed

PLANTS
Astragalus deterior Cliff Palace milkvetch G1G2 X
Cryptantha gypsophila Gypsum Valley cat-eye G1 X X
Draba graminea San Juan whitlow-grass G2
Hackelia gracilenta Mesa Verde stickseed G1 X
Ipomopsis polyantha Pagosa gilia G1 X
Lesquerella pruinosa Pagosa bladderpod G2 X
Physaria pulvinata Cushion bladderpod G1 X
Townsendia glabella Gray's townsend-daisy G2 X

* Conservation Action Recommendations

On-the-ground Action -   

Field Inventory -  

Taxonomic Research - 

Currently Low Priority - 

Research is adequate to warrant on-the-ground conservation attention, e.g., we currently have 
enough information to recommend locations for action with reasonable level of confidence. More 
inventory recommended but plant is already reasonably well understood.

Need additional survey work to verify rarity, search for additional occurrences, and document 
quality before specific locations for conservation attention can be recommended.
Need resolution of taxonomic uncertainties.

Currently have enough information to determine that conservation attention is a lower priority for 
this species than for others.  Status could change in the future with a change in threats, etc.  

  
Table 25 suggests that more extensive field surveys would be useful for 4 of these Colorado 
endemic species:  Astragalus deterior, Cryptantha gypsophila, Hackelia gracilenta and Physaria 
pulvinata. More thorough inventory could better assess the rarity of these species and the quality 
of their occurrences. The Predictive Species Occurrence Models developed for Cryptantha 
gypsophila in this report can provide a tool for prioritizing the places within the Planning Area 
that such surveys should be focused.  In addition, Table 25 suggests that site specific action is 
warranted for Cryptantha gypsophila, Ipomopsis polyantha, Lesquerella pruinosa, and 
Townsendia glabella in order to better conserve these species. 

iv. Implementation/Next Steps 

 
The monitoring framework tables presented in Appendices 12 and 13 reflect the information and 
priorities shared by BLM and USFS staff who participated in the three Monitoring Framework 
Workshops, as well as some brief suggestions for methods provided by participants and TNC. 
While these tables do lay out a menu of prioritized indicators and suggested methods, they 
should not be considered a “monitoring plan” that is ready for implementation. We would 
suggest several next steps in order to develop and implement such a plan. These suggested steps 
include:  
 
1. BLM should consider reviewing and where necessary refining portions of the monitoring 

framework (Appendix 11 and 13). Refinements could include incorporating some of 
TNC’s suggestions (above) and/or adjusting priorities.  Particular attention should be paid 
to evaluating existing monitoring programs and how they might be modified if needed to 
address high priority indicators. 
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2. Based on the refined Monitoring Framework, BLM should consider developing a more 

detailed plan for implementing high priority monitoring across the San Juan BLM-
managed lands (or across the entire San Juan Planning Area). Such a “monitoring 
implementation plan” should specify: 
• List of priority indicators that will be monitored, with desired conditions, 
• Monitoring protocols (metrics or criteria used to assess condition, timing, field 

methods and/or data sources, etc.) that will be used to collect data and assess each 
indicator, 

• A monitoring schedule (perhaps on a 5 year timeline), 
• Responsible staff, partners, etc. 
• Budget, and a 
• Data management plan. 
 

3. BLM should consider working with partners to collect the data necessary to establish the 
baseline status and to ensure continued collection of monitoring data for each indicator 
identified within the “monitoring implementation plan.” 

 
4. If not already available, BLM should consider establishing and maintaining a data 

management system to house, track and periodically report the data measuring the status of 
each indicator. 
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VI. PARTICIPANTS AND ROLES 
Participant Title Role 
The Nature Conservancy in Colorado 
Dave Gann Western Colorado Program Manager  Provided project oversight. 
Megan Kram Public Lands Program Manager  Co-designed and co-authored Effectiveness 

Monitoring. Co-designed and co-facilitated 
workshops. Liaison with State BLM staff. 

Diana McDonald Grants Specialist Managed accounting, budgeting and contracting 
under Task Order 2. 

Ann Oliver Southern San Juan Mountains Project 
Director 

Managed Task Order 2, and coordinated and 
co- wrote final report. Liaison with San Juan 
Public Lands staff. 

Chris Pague Senior Conservation Ecologist Provided project oversight in science and 
authored zoological species profiles. 

Terri Schulz Conservation Ecologist Co-designed and co-authored Effectiveness 
Monitoring. Co-designed and co-facilitated 
workshops.  

Kei Sochi GIS Manager Completed and co-authored predictive species 
occurrence models, most GIS work and 
supporting analyses. 

Christina Supples Ecological Technician Drafted  zoological species profiles.   
Colorado Natural Heritage Program 
Karin Decker Ecologist Reviewed technical work on terrestrial 

ecological systems and plant species profiles 
and made summary tables of ranking criteria.   

Amy Lavender GIS Specialist Assisted in development of Predictive Species 
Occurrence Models 

Peggy Lyon Western Slope Botanist Drafted all Resource Specific Information on 
ecological systems and plant species.  
Conducted field inventory and verification. 

Renee Rondeau Director Managed subcontract and provided project 
oversight. 

BLM/USFS San Juan Public Lands Center  
David Baker Rec/Wilderness Program Workshop participant. 
Bob Ball Natural Resource Specialist Workshop participant 
Mark Ball Wildlife Program Manager Workshop participant 
Sara Brinton Ecologist/Pagosa RD Workshop participant 
Gretchen Fitzgerald Forester/Wildlife Workshop participant 
Cara Gildar Ecologist - Dolores  Workshop participant 
Shauna Jensen Hydrologist Workshop participant 

Mike Johnson Assistant Ctr. Mgr. - Renewable Res.  
Workshop participant. Provided leadership, 
support and guidance. 

Phil Kemp Forester  Workshop participant 
Eric LaPrice NEPA Coordinator/Dolores Workshop participant 
Shannon Manfredi SJPLC Planning Team Leader Workshop participant 
Allen McCaw Fire/Forest ID Team Workshop participant 
Ed McCaw Fire/Forest ID Team Workshop participant 

Kathy Nickell Wildlife Biologist 
Workshop participant. Provided input on 
products and BLM monitoring. 

Chris Schultz Columbine RD/FO Wildlife Program Workshop participant 

Leslie Stewart Ecologist - Dolores  
Workshop participant. Provided input on BLM 
monitoring. 
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Participant Title Role 

Gary Thrash 
BLM Planning & Environmental 
Coordinator 

Workshop participant. Provided leadership, 
support, guidance, and review. 

Mark Tucker Rangeland Mgmt Program Leader Workshop participant 

Thurman Wilson Assistant Center. Mgr.  
Workshop participant. Provided leadership, 
support and guidance. 

BLM Colorado State Office  
Roxanne Falise Branch Chief for Natural Resources General support. 
Carol Dawson State Botanist Reviewed plant species profiles. 
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