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The Santa Fe National Forest Plan (Forest Plan) was originally approved in 
Julyof-198? This annual monitoring and evaluation report is based on the 
Monitoring Plan contained in Chapter 5 of the Forest Plan and the regulatory 
requirements in 36 CFR 219.11 (f). 

I have reviewed the annual Monitoring and Evaluation Report for the Santa Fe 
National Forest for fiscal year 2008. 

Amendments or revisions to the Forest Plan are not likely to be made as a 
result of this report. Instead, information from this report will be used in the 
planning and design of the Santa Fe Forest Planning process. 

This Monitoring and Evaluation Report meets regulatory requirements in 36 
CFR 219.11 (f)) for completing an annual report. 



 

EXECUTIVE SUMMARY 
 
The Forest Plan Monitoring and Evaluation Report for fiscal year 2008 is written to 
inform the Forest Supervisor and the public of information collected on the National 
Forest System lands and resources of the Santa Fe National Forest, as well as progress 
toward achieving the goals, objectives and desired future conditions as stated in the 
Santa Fe National Forest Plan.  Table 1. FY 2008 Monitoring Activities catalogues and 
summarizes the results of monitoring preformed on the Santa Fe National Forest in fiscal 
year 2008.  Chapter 5 of the Forest Plan, titled Monitoring Plan, is provided for 
comparison with the monitoring conducted in FY 2008. 
 
The FY 2008 report also includes the Santa Fe Watershed Fuels Reduction Project, 
Wildlife Monitoring Progress Report and Summary, March 2009 on project-specific 
monitoring conducted in the Santa Fe Municipal Watershed. 
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ABBREVIATIONS, ACRONYMS AND INITIALS 
 

BLM  Bureau of Land Management 
BMP Water quality best management practices 
CCF 100 cubic feet 

CFRP Collaborative Forest Restoration Program 
GIS Geographic Information System 

GPS Global Positioning System 
INFRA Infrastructure Database for integrated inventory of and financial data for its 

constructed features, including buildings, dams, bridges, water systems, 
roads, trails, developed recreation, range facilities, administrative sites, 
heritage sites, and other improvements. 

MIS Management Indicator Species 
NEPA National Environmental Policy Act 
NRIS Natural Resource Information System 

RD Ranger District Office 
RO Southwestern Regional Office 

SHPO State Historic Preservation Officer 
SO Forest Supervisor’s Office 

TAG Santa Fe Watershed Technical Advisory Group comprised of independent 
scientists and researchers 

TES Endangered Species Act listed/proposed Threatened & Endangered, and 
Forest Service Sensitive wildlife and plant species 

TIM Timber Information Manager 
WFRP Wildlife, Fish, and Rare Plants staff 

 

 



 

SECTION 1 – PURPOSE AND RELEVANCE 
 
The purpose of this annual monitoring report is to inform the Forest Supervisor and the 
public of the progress toward achieving the desired conditions, goals, objectives, and 
standards and guidelines of the Santa Fe National Forest Plan.  Monitoring data 
gathered at the Forest and Ranger District levels is analyzed to determine whether 
management actions and practices are attaining or making progress toward attainment 
of Forest desired conditions, goals, and objectives, and if monitoring measures and 
methods are useful in making these determinations.  
 
 
PROGRESS TOWARD DESIRED CONDITIONS 
 
In FY2008 the Santa Fe National Forest continued to make progress toward achieving 
desired conditions in the following areas: 
 

 FY 2008 
Access Management 

Roads maintained 513 mi. 
Roads decommissioned 13.4 mi. 

  
Fire and Fuels 

WUI (Wildland Urban Interface) acres treated 4,788 ac. 
Non-WUI acres treated 7,511 ac. 

 
Heritage Resources 

New heritage sites inventoried 5 sites 
Acres surveyed 318 ac. 

NRHP listed and eligible sites managed 9 sites 
Acres managed 21,863 

 
Range Management 

New grazing allotment management plans 2 AMPs 
Allotments managed under AMP 73 allots 

Range vegetation improved 95,600 ac. 
Invasive plants (noxious weeds) treated 300 ac. 

 
Recreation 

 
Recreation sites maintained to standard 50 

Campgrounds reconstructed 0 
Trails maintained to standard 32.5 miles 

Wilderness Education Plan (4 wilderness areas) 1 

 



 
 FY 2008 
Soil and Water 

Watershed conditions improved 301 ac. 
 

Vegetation 
Forest vegetation improved 1492 ac. 

Special forest products (latillas, vigas, posts, poles) 2,255 ccf 
Firewood (charge and free use) 24,785 cords 

Reforestation 806 ac. 
Christmas tree permits sold 4,391 

Sawtimber sold 1,823 ccf 
 

Wildlife and Fish 
Terrestrial habitat improved 8259 ac. 

Aquatic/riparian (stream) habitat improved 16 mi. 
 
 
FOREST PLAN BACKGROUND & AMENDMENTS 
 
The Forest Plan and Final Environmental Impact Statement were first published as 
drafts in 1982, as finals in 1983, and then were withdrawn in order to address appeal 
issues regarding timber harvesting and wild and scenic rivers.  Once appeal issues were 
resolved, these documents were approved and published in final form in July of 1987.  
 
Preliminary Forest staff recommendations for updating the Forest Plan were developed 
in 1996-98 and are contained in the fiscal year 1999 Monitoring & Evaluation Report.  
Those recommendations are still valid, although additional amendments have been 
made or may be necessary to incorporate evolving agency policies and direction.  
Following is the list of Forest Plan amendments: 
 
 Amendment #1- Changed timber sale schedule (8/88)  
 Amendment #2- Added management direction for recommended Wild and 

Scenic Rivers (1/89)  
 Amendment #3- Changed timber sale schedule (5/89)  
 Amendment #4- Added Pajarito Peak electronic site (2/90)  
 Amendment #5- Adjusted management area boundaries between area "C" and 

"Q" (10/92)  
 Amendment #6- Incorporated Region-wide amendment for managing Mexican 

spotted owl habitat, northern goshawk habitat, old growth and livestock grazing 
(5/96)  

 Amendment #7- Allowed deviation from visual quality requirements for El Cajate 
Mine (12/96)  

 Amendment #8- Modified Management Area J direction for Gallinas Municipal 
Watershed (10/97)  

 Amendment #9- Added new management area and associated direction for 
managing the East Fork of  Jemez Wild and Scenic River corridor (08/02) 

 Amendment #10- Added new management area and associated direction for 
managing the Jemez National Recreation Area (01/03) 

 



 Amendment #11- Pecos Wild and Scenic River: new standards, guidelines, 
Management Plan (07/03)  

 Amendment #12- Managing Special Species Habitat (12/04) 
 
 
FOREST PLAN REVISION SCHEDULE 
 
Revision of the Forest Plan will proceed according to the National Forest Management 
Act and other applicable regulations.  
 
The Santa Fe National Forest is currently scheduled to initiate Revision in Fiscal Year 
2012. 
 
 

SECTION 2 – DATA COLLECTION AND ANALYSIS 
 
Monitoring for the Santa Fe National Forest occurs for different purposes and at different 
scales.  It is important for the reader to understand that many different methods of data 
collection occur, because this has a direct effect on how that information is conveyed, 
analyzed, and what it can tell us about Forest land and resource conditions.  
 

TYPES OF MONITORING & DATA COLLECTION 
 
There are four primary types of monitoring and data collection that are considered when 
monitoring under the Forest Plan.  Often times, all four types of data are collected to 
help us plan and understand the impacts of management actions for a specific resource.  
The four monitoring types include the following: 

Implementation Monitoring: Considers information and measurements to 
determine if projects and plans are implemented as designed. Most implementation 
monitoring occurs at the project level, and includes general information about the 
final results of the project. 

Effectiveness Monitoring: Tells us whether or not plans, projects, or activities 
have results that help meet stated goals and objectives. Effectiveness monitoring is 
one of the key principles behind adaptive management, and is focused on the ‘on-
the-ground’ result of a specific action. Effectiveness monitoring is the primary 
monitoring type used in this report. 

Validation Monitoring: Helps determine if the initial data, assumptions, and 
parameters used in the development of the plan are correct, or if there is a better 
way to meet established Goals and Objectives and Desired Conditions. 

Resource Condition Monitoring: Provides information that assists in the 
determination of existing social, ecological, and economic resource conditions and 
trends.  

In addition to the four types of data collected, there are also two scales that can be 
distinguished at which data collection occurs.  

 



Project-level Monitoring: Much of the monitoring on for the Santa Fe National 
Forest completed is specifically focused on project implementation. This type of 
monitoring often focuses on answering questions such as, 
 “Has the project been completed to established standards?”  
 “Have the objectives of the project been met?” 
  “Was the project effective toward meeting established resource and 

management goals?” 
 “What was the project cost?” 

 
Much of the monitoring data is collected on a project-by-project basis.  As a result, it 
can be difficult to extrapolate to the Forest Plan level and answer questions 
regarding progress toward achievement of Forest Plan desired conditions and the 
Forest's contribution toward achieving applicable outcomes of the Forest Service 
national strategic plan (36 CFR 219.12(f)(2)(i)(ii)). 
 
Resource Monitoring: Resource monitoring is not necessarily project-based and 
commonly occurs at a scale much larger than the project level.  However, it may 
include data collection in an area as small as a short stream segment to data 
collection for a specific resource that occurs at a landscape or watershed scale. 
Inventories are a common type of resource monitoring. 

 
These monitoring types and scales are all essential for us to understand the impacts of 
management activities, projects, and actions taken. Furthermore, they are essential for 
providing the basic understandings that enable us to work with the public to address 
management concerns and progress toward the agency’s mission of social, economic, 
and ecological sustainability. 
 
 
INVENTORIES AND ASSESSMENTS 
 
Mid-Scale Existing Vegetation Mapping Project 
The Mid-Scale Existing Vegetation Mapping Project was initiated by the USDA Forest 
Service Southwestern Region, Regional Inventory and Monitoring Program in 2002 for 
the primary purpose of supporting Forest Plan Revision as well as on-the-ground, 
project-level land and resource planning and management activities. 
 
The Mid-scale Existing Vegetation Mapping Project will produce a spatially continuous 
and consistent corporate GIS layer and tabular database, consistent with Agency 
Existing Vegetation Mapping Standards and Protocols.  Specifically, the Project will 
generate GIS data and layers necessary for the production of maps that depict the 
extent and spatial distribution of existing vegetation, in terms of:  
 

● Vegetation Cover Types: 
 ▪ Lifeform (e.g. tree or shrub); and 
 ▪ Dominant species 
● Canopy Cover: 
 ▪ Tree and shrub canopy cover categories 
● Vegetation Structure (size class) 

 
The Project consists of several discrete steps, including field data collection, and desk-
top modeling exercises.  The collection of “training” and accuracy assessment data was 

 



 

completed on the Santa Fe National Forest in 2008.  In 2009, the “training” data set will 
be used to generate a model of existing vegetation, and the accuracy assessment data 
will be used to evaluate and validate the model.  The Region and Forest anticipate 
delivery of GIS data and layers, reference data, maps, and an accuracy assessment by 
2010, prior to the initiation of Forest Plan Revision. 
 
Geographical Information Systems 

During fiscal year 2008, the Santa Fe National Forest Resource Information Group 
continued to build and update the Geographic Information System (GIS) databases and 
associated tabular databases for resource planning and analysis.  GIS data for heritage 
resources, vegetation treatments, invasive species, fire history, fire management, roads, 
trails, dispersed and developed recreation, range allotments/pastures and 
improvements, sensitive species, lands acquisitions and boundary adjustments were 
generally updated on a project-by-project basis or periodically. 
 
For each of these layers, the Forest is continuously working to reduce error in its GIS 
data by reviewing check plots and updating the data accordingly for increased precision 
and accuracy. Additionally, the Forest has conformed our data to meet regional and 
national data dictionary standardization. 
 
The IWeb INFRA database continued to be updated and linked with existing GIS 
databases including roads, trails, developed recreation sites, administrative sites, and 
range features.  Inventory continued on deferred maintenance inspections and costs for 
those items listed in the previous sentence plus buildings, dams, water, waste water, 
bridges, major culverts, and archaeological sites.  The Forest also migrated the Natural 
Resources Information System (NRIS) invasive species spatial and tabular data to the 
National Data Center. 
 
The Resource Information Group has also provided trainings in GIS and GPS to field 
users to assist with streamlining inventory and monitoring processes in the field. 
 
 Appendix 2 provides a current list of GIS layers. 



 
TABLE 1. FY 2008 MONITORING ACTIVITIES 
 
The following list of resource-specific questions was used in the development of Table 1.  Not all resource areas had monitoring 
activities responsive to the questions. 
 
1. Air Quality 

o Was air quality of the Class I air sheds being maintained in FY 2008?  
2. Fire-Fuels 

o Are fuel treatments (mechanical and burning) effective? 
o How many acres of hazardous fuels reduction activities within the Wildland-Urban Interface and other high risk areas were 

accomplished in FY 2008? 
o How many acres of wildland fire use were used to mimic natural processes, maintain/improve vegetative conditions, and/or 

restore natural processes and functions to ecosystems in FY 2008? 
3. Forestry 

o How many acres of timber management (thinnings, harvest, etc) were accomplished in FY 2008? 
o How many acres of reforestation occurred in FY 2008 and are harvested lands being adequately restocked within five years? 
o Are forestry practices maintaining or restoring natural forest types, and encouraging healthier, more resilient and sustainable 

forest types? 
o How many acres of vegetative communities were treated to move them towards their desired condition in FY 2008? 

4. Heritage 
o How many acres of surveys and clearances were accomplished in FY 2008?  
o Are project avoidance or mitigation measures being followed and effective at protecting heritage resources?  
o Are heritage resources being affected in non-project areas and if so, for what reasons? 

5. Insect & Disease 
o How many acres of survey for insect and disease infestations were accomplished in FY 2008? 
o Are insect and disease populations compatible with objectives for restoring or maintaining healthy forest conditions? 

6. Lands 
o How many right-of-way easements were acquired in FY 2008? 
o Were non-recreation commercial, utility and other land use permits/authorizations in compliance with Forest Plan and agency 

direction in FY 2008? 
7. Minerals 

o How many and of what kind of mining activities and operations were active on the Forest in FY 2008? 

 



o Were all mining operations in compliance with their plans of operation? 
o Are minerals and energy (oil and gas) exploration and development project mitigation measures and lease stipulations 

effective and being followed? 
o Where applicable, are reclamation plans for staged reclamation and completed mining operations being met? 

8. Recreation 
o Did potable drinking water sources provided by the Forest meet water quality standards in FY 2008?  
o Are Forest recreation sites and facilities, inc. trails, meeting health, safety, accessibility, and maintenance requirements and 

achieving resource / social objectives? 
o How many illegal motorized entries into wilderness areas occurred in FY 2008? 
o How many miles of trails were maintained to standard in FY 2008? 

9. Range 
How many acres of noxious or non-native invasive species were inventoried and how many acres were treated in FY 2008? 
How many allotments / acres were administered in compliance with AMPs in FY 2008? 
How many allotments / acres were put under new AMPs in FY 2008? 

10. Soil & Water 
To what extent did Forest management activities affect water quality / quantity, and aquatic, riparian, and wetland ecosystems in 
FY 2008? 
How many miles of stream aquatic / riparian treatments, including the addition woody debris, were accomplished in FY 2008? 
Are project mitigation measures, inc. BMPs being followed and effective at protecting soil / water resources?  
Are the effects of Forest management, including prescriptions, resulting in significant changes in land productivity? 

11. Wildlife 
How many acres are providing for the conservation of and moving toward desired habitat conditions for: 
o FS sensitive species? 
o T&E species? 
o MIS? 
o neo-tropical migratory birds? 

12. Volunteer Programs 
o How many and what kinds of volunteer programs took place on the Forest in FY 2008. 

13. Facilities 
o Were Forest administrative facilities maintained to appropriate health and safety standards in FY 2008? 
o How many miles of road have been closed or decommissioned? Are decommissionings effective 
o Are closures and decommissioning effective in preventing motorized access? 

14. Law Enforcement 
o How many and what kinds of illegal activities cases were handled in FY 2008. 

 



TABLE 1. FY 2008 MONITORING ACTIVITIES 
Monitoring 

Item Monitoring Description Area Data/report Location 
Monitoring 
Frequency 

Access Management 
Road condition 

Assess condition of 33.5 miles of Level 2 and 3 roads totaling 33.5 
miles Forest-wide RD and SO Files 

Annually (list 
changes) 

Road condition Road sign monitoring and inventory Cuba RD, Road files Annually 
 

Air Quality & Climate 

Class I air quality Air quality monitoring in the San Pedro Parks Wilderness Coyote, Cuba 

http://vista.cira.colostate.e
du/views/Web/Sitebrowser
/Sitebrowser.aspx?SiteID
=34 Weekly 

Class I air quality Air quality monitoring for the Pecos Wilderness 
Española, 
Pecos/Las Vegas 

http://vista.cira.colostate.e
du/views/Web/Sitebrowser
/Sitebrowser.aspx?SiteID
=35 Weekly 

Climate 

Climate monitoring at 8 Zone Remote Automated Weather Stations 
(RAWS) – collects temperature, precipitation, relative humidity, winds, 
and fuel moistures 

Zone-wide (BIA, 
State, FS, & NPS 
lands) 

Fire and Aviation 
Management database Daily 24/7 

Particulate 
matter Santa Fe Watershed baseline monitoring (pm 2.5) 

Santa Fe 
watershed NMED Liason 

Fall / Winter, & 
during Rx 
burning 

Particulate 
Matter Reynolds Bldg, Santa Fe, baseline air quality monitoring (pm 2.5) 

Santa Fe / 
Canyon Road NM Environment Dept Daily 24/7 

Precipitation Precipitation monitoring Coyote RD files Daily 24/7 

Precipitation SNOTEL snow pack measurement 
Cuba, Pecos/Las 
Vegas 

http://www.wcc.nrcs.usda.
gov/snotel/snotel.pl?sitenu
m=922&state=nm Daily 24/7 

Precipitation Measuring snow pack; water content 
Española, 
Pecos/Las Vegas 

NRCS: Lakewood, CO 
and Albuquerque offices 

Winter months 
per USGS 
guidelines 

Prescribed burn 
air quality Smoke concentration compliance monitoring 

Forest-wide per 
project RD Fire project files Project-based 

 
 

 

http://vista.cira.colostate.edu/views/Web/Sitebrowser/Sitebrowser.aspx?SiteID=34
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http://vista.cira.colostate.edu/views/Web/Sitebrowser/Sitebrowser.aspx?SiteID=34
http://vista.cira.colostate.edu/views/Web/Sitebrowser/Sitebrowser.aspx?SiteID=35
http://vista.cira.colostate.edu/views/Web/Sitebrowser/Sitebrowser.aspx?SiteID=35
http://vista.cira.colostate.edu/views/Web/Sitebrowser/Sitebrowser.aspx?SiteID=35
http://vista.cira.colostate.edu/views/Web/Sitebrowser/Sitebrowser.aspx?SiteID=35
http://www.wcc.nrcs.usda.gov/snotel/snotel.pl?sitenum=922&state=nm
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Monitoring 
Item Monitoring Description Area Data/report Location 

Monitoring 
Frequency 

Fire & Fuels 
Fire Closures / 
Restrictions Fire closure compliance monitoring Forest-wide 

SO, Fire files and closure 
orders 

Depends on 
compliance w/ 
closure orders  

Fire research / 
fuels monitoring CFRP thinning (Monument Canyon) Jemez 

University of Arizona, 
Tucson Project-based 

Fuel condition 
assessments Fuel moistures (dead and live) Forest-wide SO and RO, Fire files 

Seasonally, 
selected 
locations  

Fuel condition 
assessments Fuels moisture sampling (part of RAWS station) Forest-wide SO, Fire files 

Daily during 
fire season 

Fuel condition 
assessments RAWS sampling (temp, RH, wind speed/direction, fuel moistures)  

Coyote, Cuba & 
Jemez RD, Fire files 

Daily during 
fire season 

Fuel condition 
assessments 

Fuels moisture sampling for fire severity funding and prior to Prescribed 
burning for Gallina and Mesa Alta Coyote RO, Fire files Project-based 

Fuels monitoring 
Jemez Ranger District fuels moisture sample collections to monitor 
seasonal trends and justify Fire Severity funding Jemez, Cuba RD Fire files 

1-2 times/week 
different sites 
Mar – Oct 

Fuels treatment 
Acres treated – measure for both mechanical and prescribed burn 
treatments and according to WUI or non-WUI areas Forest-wide NFPORS Annually 

Fuels treatment Mesa Poleo, pre-commercial thinning and mastication (SPFH) Coyote 
FACTS, RO Forest 
Management files Project-based 

Fuels treatment Mesa Camino prescribed burning (~1200 acres) Coyote FACTS, RD fire files Project-based 

Fuels treatment 
Implementation monitoring for Gallina WUI Phase I (~ 200 acres 
burned, ~600 acres mechanical) Coyote RD, Fire files; NFPORS Project-based 

Fuels treatment Chaparral, 383 acres thinned and slash lopped/scattered Cuba 
FACTS, RO, Forest 
Management files Project-based 

Fuels treatment FR 539 mechanical fuel break (70 acres) Cuba RD-Fuels files Project-based 

Fuels treatment 
Project implementation monitoring for Chaparral WUI prescribe burn. 
South Ojitos Cuba RD-Fuels files  Project-based 

Fuels treatment 

Implementation monitoring (visual and photo documentation) for 
Chaparral WUI prescribed burn and mechanical treatment project 
(Middle Fork, Matt Reidy & O’Neill,  – 1,500 acres)  Cuba RD, Fire files Project-based 

Fuels treatments 
1282 ac broadcast burn/aerial ignition, Blanco prescription burn Jemez 
Mountains 

Española 
RD fire files Project-based 

Fuels treatments Peak fire, Jemez Mts (PNF monitoring) (374 acres) Española RD fire files Project-based 
Fuels treatments Broadcast Burn Santa Fe Watershed (1900 acres) Española RD fire files Project-based 

 



 
Monitoring 

Item Monitoring Description Area Data/report Location 
Monitoring 
Frequency 

Fire & Fuels (cont.) 
Fuels treatment 

Jemez Corridor WUI (Lions site) mechanical thinning and chipping (137 
acres) implementation monitoring Jemez 

RD, Fire files and Timber 
contract files Project-based  

Fuels treatment 
Jemez 4 WUI project: Sierra los Piños WUI area and Thompson Ridge 
site chipping and pile burning (170 acres) implementation monitoring Jemez 

RD, Fire files and Timber 
contract files Project-based 

Fuels treatment 
Thompson Ridge - Mastication 270 acres + 50 acres cut/pile (inmate 
crew) Monitoring by COR ever other day Jemez NFPORS Project-based 

Fuels treatment 
Resource condition monitoring in the Lakes Rx Project – fuels and 
timber data collection and assessment Jemez NFPORS Project-based 

Fuels treatment La Cueva - 105 acres pre-commercial thinning (SPS4 funded) Pecos/Las Vegas 
FACTS, RO Forest 
Management files Project-based 

Fuels treatment Barbero prescribed burn implementation monitoring on 800 acres Pecos/Las Vegas RD, Burn files Project-based 

Fuels treatment Maestas prescribed burn implementation monitoring on 400 acres  
Pecos – Las 
Vegas RD, Burn files Project-based 

Fuels treatment Two Pines prescribed burn implementation monitoring on 300 acres 
Pecos – Las 
Vegas RD, Burn files Project-based 

Fuels treatment Walker Flats prescribed burn implementation monitoring on 300 acres Pecos/Las Vegas RD, Burn Files Project-based 
Prevention WUI analysis; prioritization of WUI areas Forest-wide SO-Fire files Annually 

Prevention 
Rancho de Chaparral Girl Scout Camp, Deer Lake Estates, Bear Paw, 
and Lindrith WUI defensible space monitoring Cuba 

RD-Fire files & NM 
Forestry Dept Bernalillo 
District-files 

Twice a year, 
Annual 
Meeting 

Prevention 
WUI defensible space fire hazard monitoring – summer home 
inspections Pecos/Las Vegas 

RD, Recreation files and 
Fire files Annually 

 
Monitoring 

Item Monitoring Description Area Data/report Location 
Monitoring 
Frequency 

Heritage Resources 
Effects 
monitoring NRHP listed/eligible sites, no discovered/reported disturbances Forest-wide RD/SO Heritage files On-going 
Effects 
monitoring 

Effectiveness of road maintenance protocols (shown to be effective for 
level 3 & 4 roads) Coyote, Española RD Heritage files Project-based 

Effects 
monitoring 

Heritage priority assets review; completed in Fall 2008 for Caja 
Trailhead Project and Caja Range Allotment Española RD Heritage file 

Heritage 
priority 

 



 
Monitoring 

Item Monitoring Description Area Data/report Location 
Monitoring 
Frequency 

Heritage Resources (cont.) 
Effects 
monitoring 

Inspection of  5 heritage sites (TCPs) for San Ildefonso land Transfer 
Project in December 2008 Española RD Heritage files 

Land claim-
based 

Inventories Heritage resource inventories (318 acres) Forest-wide SO, Heritage files Annually 
Project 
Clearances Project clearance and site marking (21,863 acres) Forest-wide SO, Heritage files Annually 

Research 
Tewa Basin Project researcher at Rio del Oso (Española RD) and Tsi-
pinouinge (Coyote RD) Española/Coyote RD/SO Heritage files 

Research 
completed 

Research 
Grad Student (UNM) research on Polvadera Obsidian quarries 
(research started 2005) Española RD/SO Heritage files Ongoing 

Site condition 
assessment 

Site condition/disturbance monitoring: 5 National Register eligible sites, 
and 1 National Register listed site (Guaje Ridge ruins) in Cerro Grande 
fire area; Guaje Ridge Ruin (NRHP) monitored, no disturbances.  
Disturbance reported for mitigation in 2009. Española RD Heritage files 

National 
Register sites 
assessed 
annually 

Site condition 
assessment 

Site condition monitoring of 10 sites in the Caja del Rio and the 
Polvadera Mesa area and Garcia Canyon  
Completed Española RD Heritage files 

Done by Site 
Stewards 

Site condition 
assessment Inspection of 25 sites for on-going Gallina WUI implementation Coyote RD Heritage Files 

Periodic; 
Project-based 

Site condition 
assessment Documentation and Inspection of 13 sites for Legacy Roads project Coyote RD Heritage Files Project-based 
Site condition 
assessment 

Heritage resource site condition monitoring of Glorieta Baldy Lookout 
National Register site Pecos/Las Vegas 

RD/SO-Heritage 
Resource files 

Monthly (Apr-
Oct) 

Site condition 
assessment 

Implementation monitoring on 7 sites for the Begoso 
Thinning/Fuelwood Mastication project Pecos/Las Vegas 

RD/SO-Heritage 
Resource files 

 
Project-based 

Site condition 
assessment 

Heritage resource site condition monitoring of the Hacienda, Glorieta 
Mesa Rock Art, La Cueva East Rock Shelter, La Cueva West Rock 
Shelter, Commissary Creek Rock Shelter, Glorieta Mesa Rock Shelters, 
Anton Chico Stone Structures, and Anton Chico Rock Shelters by Site 
Stewards  Pecos/Las Vegas 

RD/SO-Heritage 
Resource files 

Monthly 
depending on 
accessibility 

 

 



 
Monitoring 

Item Monitoring Description Area Data/report Location 
Monitoring 
Frequency 

Heritage (cont.) 
Site condition 
assessment 

Implementation monitoring of one site for the Walker Flats Prescribed 
Burn project Pecos/Las Vegas 

RD/SO-Heritage 
Resource files Project-based 

Site condition 
assessment 

Project preparation/lay-out monitoring of 7 sites for the Walker Flats/La 
Jicarita CFRP project. Pecos/Las Vegas 

RD/SO-Heritage 
Resource files Project-based 

Site condition 
assessment 

Implementation monitoring of 14 sites for the Barbero Northwest 
Pasture Prescribed Burn project. Pecos/Las Vegas 

RD/SO-Heritage 
Resource files Project-based 

Site condition 
assessment 

Implementation monitoring of 2 sites for the Two Pines Prescribed Burn 
project. Pecos/Las Vegas 

RD/SO-Heritage 
Resource files Project-based 

Site condition 
assessment 

Implementation monitoring of 1 site for the Maestas Prescribed Burn 
project Pecos/Las Vegas 

RD/SO-Heritage 
Resource files Project-based 

Site intrusion 
report 

Documentation and evaluation of site intrusion related to CFRP Roads 
Phase 2 project Coyote RD Heritage files 

Project-based; 
contractor and 
heritage staff. 

 

Insect & Disease Management 
Evaluation 

2008 - Regional Forest Health Manager monitored completed forest 
health projects Cuba,  

RO, Forest Management 
files Project-based 

Implementation 
Mesa Poleo WUI Phase I, 100 acres thinned and masticated (contract) 
Gallina WUI Phase II, 270 acres thinned and masticated (contract) Coyote 

FACTS, RO, Forest 
Management files Project-based 

Implementation Chaparral, 69 acres thinned and slash lopped/scattered Cuba 
FACTS, RO, Forest 
Management files Project-based 

Implementation El Porvenir FHP, 249 acres thinned and slash lopped/scattered Pecos/Las Vegas 
FACTS, RO, Forest 
Management files Project-based 

Implementation 
La Cueva Block B FHP, 110 acres thinned and slash lopped/scattered, 
fuelwood removed Pecos/Las Vegas 

FACTS, RO, Forest 
Management files Project-based 

Inventory 
Insect/disease activity monitoring and inventory – aerial detection 
survey for insect damage, with aerial survey map and report Forest-wide RO and SO GIS files Annually 

Inventory Campgrounds surveyed for gypsy moth infestation Forest-wide RO and SO GIS files One-time 
 
 
 
 

 



 

Monitoring 
Item Monitoring Description Area Data/report Location 

Monitoring 
Frequency 

Law Enforcement 
Closure order 

Monitoring effectiveness of closure order for gun control on Glorieta 
Mesa Pecos/Las Vegas 

SO, Law Enforcement 
files Ongoing 

Minerals 
Mine reclamation Surface inspection of 1 closed mines Utility Block reclaimed mine site Forest-wide Cuba RD, Mineral files Annually 

Mine reclamation 
Mine reclamation effectiveness and water quality monitoring: 
Nacimiento Cuba Cuba RD, Mineral files 

Annually 
 

Permit 
compliance  Monitoring/inspections of 4 active mines and 28 O&G wells  Forest-wide Cuba RD, Mineral files 

Annually and 
Quarterly 

Saleable 
minerals  Rock collection site permit sales monitoring  Forest-wide 

RD, Minerals files and 
INFRA database Annually 

 

Non-Recreation Facilities 
Infrastructure 

Real property inspections (includes wastewater); condition surveys for 
maintenance needs; Safety inspection (selected high-risk work areas) Forest-wide INFRA database Annually 

Infrastructure 

Inspections & facility condition/maintenance surveys of 63 facilities inc. 
recreation and administrative sites, and water systems (Forest total  
274 agency, 5 lease)  Forest-wide INFRA database Annually 

Infrastructure 
Deadman, Redtop, Cerro Pelado, Barillas, & Encino Fire Lookout 
Tower inspections 

Coyote , Cuba, 
Jemez, 
Pecos/Las Vegas RD- Fire, SO-Safety files Annually 

Utilities Permit compliance for Tesuque Radio Company  Española RD, Recreation files Annually 

Utilities 
Los Alamos water tank construction and SU permit compliance 
monitoring Española RD, Recreation files Project-based 

Utilities 
SU permit compliance for powerlines and electric utility structures: 
Tesuque Radio Company and State structures Española RD, Recreation files Annually 

Utilities 
SU permit compliance for powerlines and electric utility structures: 
Mora/San Miguel Electric Co-op. 

Pecos – Las 
Vegas RD, Recreation files Annually 

 
 
 
 



Monitoring 
Item Monitoring Description Area Data/report Location 

Monitoring 
Frequency 

Range 
Elk use, selected 
allotments 

Utilization cages to measure elk utilization prior to turn-out on Chicoma, 
Oso Vallecitos, and Polvadera allotments Española 

NM Dept. of Game & Fish, 
RD Range files 

Wildlife habitat 
/ use Annually 

Ranger District 2008 allots 
Coyote 11   

Cuba 19 
Española 9 

Jemez 9 
Pecos/Las Vegas 21 

Forest-wide 
 
 

INFRA and RD, Range 
Files 
 

Annually 
 
 

Grazing permit 
compliance  
 

Monitoring includes: pasture rotation, authorized dates, class of animal, 
confirmation / livestock numbers, updated brand cards and ear tags, 
and brand checks on livestock    

Grazing permit 
compliance  

Unauthorized livestock monitoring: Coyote RD - 4 allot's, Cuba RD - 6 
allot's, Española RD - 5 allot's, Pecos-LV RD - 5 allot's 

Cuba, Coyote, 
Española 

INFRA and RD, Range 
files Annually 

Grazing permit 
compliance  

Grazing standard compliance monitoring in Jemez Natural Recreation 
Area (San Diego allotment) Jemez 

RD, Range files and 
INFRA Twice a year  

Grazing permit 
compliance  

Watering systems conditions after drought: Barbero, Springs, Valle 
Grande, and El Pueblo  Pecos/Las Vegas 

INFRA and RD, 
Range file Annually 

Ranger District 2008 allots 
Coyote 11 

Cuba 17 
Española 3 

Jemez 9 
Pecos/Las Vegas 20 Forest-wide 

INFRA and RD, Range 
files 

Annually on 
selected 
allotments 

Key use area 
condition  

Monitoring of pre- and post-grazing utilization stubble height of forage 
species    

Ranger District 2008 allots 
Coyote 11 

Cuba 14 
Española 2 

Jemez 9 
Range condition Pecos/Las Vegas 18 Forest-wide 

INFRA database and RD 
Range files Annually 

Range facilities  
Riparian exclosure fence monitoring:4 exclosures on Cuba and on 
Coyote 

Coyote, Cuba, 
Española 

INFRA and RD, Range 
files Annually 

Range facilities  
Riparian exclosure fences: Coyote RD, Cuba - 5, Española - 2 (Oso 
Vallecitos, Polvadera allots) 

Coyote, Cuba, 
Española 

INFRA and RD, Range 
files Annually 

 



 
Monitoring 

Item Monitoring Description Area Data/report Location 
Monitoring 
Frequency 

Range (cont.) 
Range facilities  

Riparian exclosure fence monitoring:4 exclosures on Cuba and on 
Coyote 

Coyote, Cuba, 
Española 

INFRA and RD, Range 
files Annually 

Range facilities  

Implementation/effectiveness, Coyote RD, at least 6 trick tank 
(including Gallina River and Mesa Alta allotments); Española RD, 
Sierra Mosca Allot trick tank  Coyote, Española 

INFRA and RD, 2230 
Range files Project-based 

Range facilities  

Deferred maintenance inventory on Jemez, Coyote, and Cuba – 20% of 
range improvements (fences, stock tanks, corrals, spring 
developments). 

Cuba, Coyote, 
Jemez  INFRA, Range files Periodic 

Range facilities  
Condition inspections on fencing, stock tanks, and riparian exclosure 
fences Coyote 

INFRA and RD, Range 
files 

100% 
monitored in 
2004, 20% on 
annual basis 

Range facilities  
Deferred maintenance inventory and inspection for all allotments and 
facility types (fences, stock tanks, corrals, and spring developments) Coyote INFRA, Range files Periodic 

Range Facilities 
Comprehensive assessment of all existing improvements for 
Youngsville and Mesa Del Medio. Coyote INFRA, RD Range files Project-based 

Range facilities  Water facilities: monitoring of 1 livestock wells and 5 springs Cuba 
INFRA and RD, Range 
files Annually 

Range facilities  
Stock tank condition monitoring (~10 stock tanks) – mapping, photo 
recording, and function analysis Cuba 

INFRA and RD, Range 
files 

100% 
monitored in 
2004, 20% on 
annual basis 

Range facilities  Condition inspections: 12 miles of fencing and 15 stock tanks Pecos/Las Vegas 
INFRA and RD, Range 
files 

100% 
monitored in 
2008 

Range facilities  
Deferred maintenance inventory and inspection of 3 allotments: fences, 
stock tanks, corrals, and spring developments Pecos/Las Vegas INFRA, Range files Periodic 

Range facilities  Water facilities: monitoring of 6 livestock wells and 30+ troughs Pecos/Las Vegas 
INFRA and RD, Range 
files Annually 

Range facilities 
Facility condition inspections: 25 miles of fence, 30 earth tanks, 1 
riparian exclosure fence Pecos/Las Vegas 

INFRA and RD, Range 
files 

Selected sites 
monitored 
annually 

 



 
Monitoring 

Item Monitoring Description Area Data/report Location 
Monitoring 
Frequency 

Range (cont.) 

Range facilities  

Stock drinkers and pipeline condition monitoring (~40 miles of pipeline 
and approximately 40 drinkers) – mapping, photo recording, and 
function analysis Pecos/Las Vegas 

INFRA and RD, Range 
files, NRCS EQUIP 

Selected sites 
monitored 
annually 

Range facilities  Inventory and inspection of 1.5 miles of new range fencing Pecos/Las Vegas 
INFRA and RD Range 
files 

Selected sites 
monitored 
annually 

Range facilities  Condition inspections 3 corrals Pecos/Las Vegas 
INFRA and RD, Range 
files 

Selected sites 
monitored 
annually 

Range facilities  
Condition inspections 6 livestock water wells and 16 spring 
developments Pecos/Las Vegas 

INFRA and RD, Range 
files, NRCS EQUIP 

Selected sites 
monitored 
annually 

Ranger District 2008 allots 
Coyote 11 

Cuba 19 
Española 3 

Jemez 8 
Pecos/Las Vegas 18 Forest-wide INFRA, RD Range Files 

Annually on 
selected 
allotments 

Range readiness Range soil and vegetative readiness for entry on 48 allotments    

Range surveys 
NEPA data collection & analysis for watershed, soils, wildlife, forage 
production-utilization, invasive plants  for 3 allots Cuba NEPA Project files Project-based 

Range surveys Capacity analysis on Chicoma, Polvadera allots Española RD Range Files Project-based 
Range surveys Capacity analysis on Polvadera, Chicoma allots Española NEPA Project files Project-based 

Range surveys 
Data collection & analysis: watershed, soils, wildlife, forage production-
utilization, & invasive plants for NEPA on 14 allotments Pecos/Las Vegas NEPA Project files Project-based 

Range utilization 

Cooperative range monitoring w/ Valles Caldera staff/volunteers and FS 
employees.  Clip plots and transect on 4 areas within Youngsville and 
Jarosa allotments with FS and VCNP personnel and volunteers Coyote 

VCNP files/Bob 
Parmenter 

Annually each 
Spring and Fall 

Range utilization 

Cooperative range monitoring w/ Valles Caldera staff/volunteers and FS 
employees. Clip plots and transect on 4 areas within Chicoma, 
Polvadera and Oso-Vallecitos allotments Española 

VCNP files/Bob 
Parmenter Spring and Fall 

Range utilization  Valle Grande Grassbank monitoring with NMSU Extension Service Pecos/Las Vegas 
INFRA and RD, Range 
files Annually 

 



 
Monitoring 

Item Monitoring Description Area Data/report Location 
Monitoring 
Frequency 

Range (cont.) 
Vegetation 
condition  

NMSU Range Improvement Task Force, RAM monitoring on Barbero, 
Springs, Valle Grande, and El Pueblo (aka Grass Bank) allotments.  Pecos/Las Vegas 

INFRA and RD Range 
files Annually 

Vegetation 
sampling 

Ground cover and basal cover of grasses, forbs and shrubs on Rio De 
La Casa Allotment  Pecos/Las Vegas NMSU, FS, LJEC Project-based 

Vegetation 
sampling 

Cooperative range monitoring w/ Valles Caldera staff/volunteers on 15 
Jemez RD sites Jemez Valles Caldera Twice/year 

Vegetation 
treatments ~100 ac Piñon-Juniper thinning on Caja del Rio Allotment Española 

INFRA and RD, 2230 
Range files Project-based 

Vegetation 
treatments 

~500 ac of thinning on Tecolote, El Solitario, Rio de la Casa, Barbero, 
and Valle Grande Grassbank allotments Pecos/Las Vegas 

INFRA and RD, 2230 
Range files Project-based 

 

Recreation 

Facilities/sites Compliance with NMED water systems for developed campgrounds Forest-wide 

Contracted, files in 
engineering and at 
districts 

Ongoing, 
summer 
season 

Facilities/sites Condition inspection of recreation sites before opening Forest-wide RD Recreation files Annually 

Facilities/sites Hazard tree monitoring at sites, facilities, and trails Forest-wide 
RD Recreation files (work 
logs) 

Ongoing, 
summer 
season 

Facilities/sites 
Recreation facilities condition inventory and inspection monitoring of Rio 
Chama Wild & Scenic River Coyote INFRA 

Annually 
10%/year 

Facilities/site 
Black Canyon Campground reconstruction project implementation 
monitoring  Española RD Recreation files Project-based 

Facilities/site 
Paliza Campground phase 2 reconstruction project implementation 
monitoring  Jemez RD Recreation files Project-based 

Facilities/sites Rio Guadalupe watershed dispersed site inventory and use  Jemez RD Recreation files 

Ongoing, 
summer 
season 

Rec Demo Fee collection receipts Forest-wide RD Recreation files Ongoing 
Trails Trail assessment and trail infrastructure condition monitoring Forest-wide INFRA 20% annually  

 



 
Monitoring 

Item Monitoring Description Area Data/report Location 
Monitoring 
Frequency 

Recreation (cont.) 

Trails Daily trail crew activities maintenance logs Forest-wide RD Recreation work logs 

Ongoing, 
summer 
season 

Trails Trail condition surveys and assessments Forest-wide 
RD Recreation files (work 
logs, photos) 

Ongoing, 
summer 
season 

Trails 
Condition inventory and assessment: trailheads, trail tread, drainage 
(culverts, water bars), and other infrastructure (10% of RD annually) Coyote 

INFRA, RD Recreation 
files  Annually 

Trails 
Trails rehabilitation project effectiveness monitoring, includes trails 
impacted by wildfires (Molina (2003) and Cerro Grande (2000). Española RD, Recreation work logs 

Ongoing, 
summer 
season 

Trails Jemez National Recreation Area trail condition monitoring Jemez RD, Recreation files Annually 
Visitor Use Rio Chama overnight rafting permits - monitoring for visitor use Coyote BLM (Taos) Ongoing 

Visitor Use 
Use along Rio Chama Wild & Scenic River corridor: unauthorized new 
dispersed campsites (locations, how many per year) Coyote RD Recreation files 

Summer 
months 
(5/30 -  9/30) 

Visitor Use 
Respect the Rio program dispersed campsite use and visitor 
satisfaction including vehicles, number of people, distance from stream Cuba, Jemez 

Respect the Rio annual 
report Annually 

Visitor Use Assess OHV use and illegal dumping on Forest areas adjacent to 
Highway 84 (inc. El Invierno Allotment) closed in 2006; continual 
monitoring of gates, gate conditions, and El invierno cleanup after 
closure. Española RD-Recreation files Incident basis 

Visitor education 
Develop Wilderness Education Plan for Pecos, San Pedro Parks, 
Chama River Canyon, and Dome wilderness areas Forest-wide SO/RD Recreation files Project-based 

Wilderness Use 
Wilderness campsite monitoring: fire rings, vegetation impacts, trash, 
compliance with leave no trace principles 

Española and 
Pecos – Las 
Vegas RD Recreation files 

Ongoing, 
summer 
season 

Wilderness Use 
Illegal OHV use in wilderness and non-wilderness areas, and impacts 
from use in designated areas 

Española and 
Pecos – Las 
Vegas RD Recreation files 

Approx. twice 
a month 

Wilderness Use 
Dispersed recreation campsite inventory and site condition assessment 
of one high mountain lake in the Pecos Wilderness Pecos/Las Vegas RD Recreation files Every 5 years 

 
 

 



Monitoring 
Item Monitoring Description Area Data/report Location 

Monitoring 
Frequency 

Recreation Special Uses 

Special Uses 

Outfitter-guide permit compliance - collect information on permittee 
actual use by trip, including number of clients, days, camps, fees, use 
conditions, etc. Española inc. Nordic Ski Club Challenge Cost Share 
Agreement 

Coyote, 
Española, 
Jemez, 
Pecos/Las Vegas RD SUP files Ongoing 

Special Uses 
Permit compliance monitoring for the Santa Fe ski and associated 
areas including parking lot, lift line, and fences Española 

RD-Special Use Permit 
files 

Monitored 
weekly in 
winter; 
maintenance in 
summer 

Special Uses 

Special events and non-commercial group use permit compliance and 
effects monitoring (e.g. Caja del Rio Endurance Ride, Pajarito 
Punishment, Hyde Bike Race, Tesuque Peak run/Snowshoe race, etc.) Española,  RD Recreation files By event  

Special Uses 
Continued permit compliance inspections on Wild Hogs, 3:10 to Yuma, 
and Comanche Moon Española RD SUP files Project-driven 

Special Uses 
Compliance and effects monitoring of special use authorization for 
New Mexico Trials Motorcycle Event  October, 2008 Jemez RD Recreation files 

Project-based 

Special Uses 
Compliance monitoring of special use authorization for Society for 
Creative Anachronism event Jemez RD Recreation files 

Project-based 

Special Uses 

Recreation residence permit (110 permits) renewal and compliance, 
inc., site condition and fire prevention inspections at Gallinas, Grass 
Mountain, Holy Ghost, and Winsor summer home areas Pecos/Las Vegas RD Recreation files Annually 

 

Soil & Water 
Erosion 

Santa Fe watershed soil erosion monitoring (part of paired watershed 
study) Española  RD Watershed files 

Project driven, 
SFWS TAG 

Potable water 
Quality 

E. coli, total coliform and nitrate/nitrite sampling of 21 recreation sites; 
year-long sampling of Coyote RD administrative and Vista Linda site. Forest-wide 

SO Engineering, NM 
Environment Department 

Prior to 
opening & 
monthly 

Riparian 
condition 

Riparian condition assessments for waterways: Rio de las Vacas, Clear 
Creek, Rito Peñas Negras Cuba Project Record 

Annually for 
select 
waterways 

Riparian 
condition 

Riparian condition assessments: Rio de la Casa, Grass Mountain and 
El Pueblo allotments Pecos/Las Vegas Project Record Project-driven 

 



 
Monitoring 

Item Monitoring Description Area Data/report Location 
Monitoring 
Frequency 

Soil and Water (cont.) 
Road Closure, 
decommission, & 
fuelbreak 
thinning 

WildEarth Guardians CFRP Road Closure & Decommissioning and 
Thinning Project: Establish permanent photo points, measure live/dead 
tree size, density, & canopy cover; surface fuels & understory 
vegetative cover, and soil-water infiltration rates Coyote 

WildEarth Guardians, 
Coronado School, Forest 
Guild, and  Coyote RD 
Watershed files Project-driven 

Soil condition 
Soil condition assessments on San Pedro, Simon and Laguna Seca 
allotments Cuba RD Range files Project-driven 

Soil condition 
Soil condition assessments on Laguna Simon, Sagebrush, and Pinon-
Juniper Projects Cuba 

RD Range files and 
specific project records Project-driven 

Thinning 
monitoring 

Velasquez CFRP Thinning Project: Establish permanent photo points, 
measure live/dead tree size, density, & canopy cover; surface fuels & 
understory vegetative cover Coyote 

Forest Guild, Coronado 
School, and Coyote RD 
Watershed files Project-driven 

Thinning 
monitoring 

CFRP Thinning Project: Establish permanent photo points, measure 
live/dead tree size, density, & canopy cover; surface fuels & understory 
vegetative cover and BMP implementation monitoring Pecos/Las Vegas 

Forest Guild or RD 
Watershed/CFRP files Project-driven 

Water quality 
Test well monitoring for uranium: Santa Fe municipal watershed, 
Buckman well field, Lower Santa Fe River, and Caja del Rio sites Española 

City of Santa Fe, Sangre 
de Cristo Water Division  Annually 

Water quality Santa Fe Municipal Watershed water intake Española 
City of Santa Fe, Sangre 
de Cristo Water Division  Monthly 

Water quality 
Water quality sampling study in the Santa Fe and Pecos Rivers to 
measure water quality parameters 

Española, 
Pecos/Las Vegas 

NM Environment 
Department (CWA 319 
grant) Monthly 

Water quality Jemez River gauging station Jemez 

http://waterdata.usgs.gov/
usa/nwis/uv?site_no=083
24000 Continuous 

Water quality Fenton Hill administrative site Jemez 
Los Alamos National 
Laboratory Monthly 

Water quality 
Gallinas Municipal Watershed: sampling and data collection for total 
suspended solids Pecos/Las Vegas 

NMHU Department of 
Forestry and NS, RD, SO 
Watershed files Annually 

Water quantity 
Stream flow and water quality data: Rio Grande, Chama and Jemez 
Rivers, Mora, Gallinas and Pecos 

Coyote, 
Española, 
Jemez, 
Pecos/Las Vegas 

http://waterdata.usgs.gov/
nm/nwis/nwis Continuous 

 

http://waterdata.usgs.gov/usa/nwis/uv?site_no=08324000
http://waterdata.usgs.gov/usa/nwis/uv?site_no=08324000
http://waterdata.usgs.gov/usa/nwis/uv?site_no=08324000
http://waterdata.usgs.gov/nm/nwis/nwis
http://waterdata.usgs.gov/nm/nwis/nwis


 
Monitoring 

Item Monitoring Description Area Data/report Location 
Monitoring 
Frequency 

Soil and Water (cont.) 

Water quantity 
Santa Fe sewage treatment plant effluent water use by Caja del Rio 
permittees livestock  Española 

City of Santa Fe, NM 
Environment Department 
permit Ongoing 

 

Vegetation Management 

Invasive species 

Effectiveness monitoring of mechanical treatments of invasive plants 
(noxious weeds) along Forest roads 144 and 103 and mapping in the 
Cerro Grande fire area (5,000 acres) along American Springs Road 
noxious weed mapping. 

Coyote, 
Española 

RDs Range files, GIS 
corporate database Project-based 

Invasive species Monitoring for invasive species at the Chamisa Trailhead Española RD Project files Project-based 

Invasive species 

Treated 75 acres of invasive plant species including Russian 
Knapweed, Bull Thistle, Scotch Thistle, Musk Thistle, Toad Flax, 
Canadian Thistle, Cheat Grass, and Teasil Cuba RD project files Annually 

Invasive species 

Inventoried, monitored, and mapped 180 acres of new populations of 
invasive Russian Knapweed, Bull Thistle, Scotch Thistle, Musk Thistle, 
Toad Flax, Cheat Grass, Canadian Thistle, Spotted Knapweed, and 
Diffuse Knapweed Cuba 

RD project files, GIS 
Corporate database Annually 

Invasive species Mechanical control and implementation monitoring of invasive species  Jemez RD Project files Bi-Annually 
Invasive species Mechanical control and implementation monitoring of bull thistle Pecos/Las Vegas RD Range files, INFRA Annually 
Invasive species Invasive weed population inventory on allotments on the ranger district Pecos/Las Vegas RD Range files Annually 
Rehabilitation / 
restoration 

Species inventory and frequency, ground cover soil condition, and 
photo documentation monitoring of 400 acres of sagebrush mowing Cuba RD Project-based 

Reforestation 
evaluation 

Third year plantation survival and certification on 274 acres, Borrego 
Fire area Española FACTS, RD files Project-based 

Rehabilitation / 
restoration Polvadera Creek riparian thinning/juniper removal – 25 acres Española 

FACTS, RD, and Range 
files Project-based 

Reforestation 
evaluation First year plantation survival on 190 acres, Viveash Fire area Pecos/Las Vegas FACTS, RD files Project-based 
Reforestation 
evaluation 

Certification of natural aspen regeneration on 136 acres of the Viveash 
Fire Pecos/Las Vegas FACTS, RD files Project-based 

Reforestation 
implementation 

Artificial planting 1-0 container stock ponderosa pine in the Bear Paw 
Wildland fire, 670 acres.   Coyote FACTS, RD files Project-based 

 



 
Monitoring 

Item Monitoring Description Area Data/report Location 
Monitoring 
Frequency 

Vegetation Management (cont.) 
Special forest 
products 

Removed and sold fuel wood, posts, poles, miscellaneous small round 
wood, Christmas trees, conifer cones, wildings and other small 
diameter products Forest-wide 

Timber Sale Accounting 
database Annually 

Special forest 
products 

Collection permits - product price, terms of collection and products to 
be collected, dates of collection, date of issuance, issuing officer Forest-wide INFRA database 

Annually, 
ongoing 

Special forest 
products Private purchaser collected conifer cones  Coyote/Cuba TIM database District-wide 

Special forest 
products Firewood permits:  1,185 cords Coyote 

PTSAR database, Timber 
Sale Account database, 
INFRA Annually 

Special forest 
products Free-Use Firewood permits:   407 cords Coyote 

PTSAR database, Timber 
Sale Account database, 
INFRA Annually 

Special forest 
products 

Collection permits (includes Firewood):   1.259 MMBF (2,009 CCF) 
Collection contracts:  0.099 MMBF (180 CCF)  Coyote 

PTSAR, TIM, and INFRA 
databases Annually 

Special forest 
products 

 
Monitored vegetative treatments in Mesa Paleo WUI 

 
Coyote RD, Project files Project-based 

Special forest 
products Christmas trees:  46 permits Coyote TIM database Annually 
Special forest 
products  

Collection permit compliance- firewood, Christmas trees, boughs, 
wildings, seed cones, vigas, latillas, and fence posts Coyote TIM, INFRA Ongoing 

Special forest 
products Firewood permits:  1,495 cords Cuba 

PTSAR database, Timber 
Sale Account database, 
INFRA Annually 

Special forest 
products Collection permits (includes Firewood):   0.716 MMBF (1,131 CCF) Cuba 

PTSAR, TIMS, and INFRA 
databases Annually 

Special forest 
products Christmas trees: 380 permits Cuba TIM Annually 
Special forest 
products 

Collection permit compliance- firewood, Christmas trees, wildings, 
boughs, seed cones, vigas, latillas, and fence posts Cuba TIM, INFRA Ongoing 

Special forest 
products Firewood permits: 7010 cords Española 

PTSAR database, Timber 
Sale Account database, 
INFRA Annually 

Special forest 
products Collection permits (includes Firewood):   3.680 MMBF (5,823 CCF) Española 

PTSAR, TIM, and INFRA 
databases Annually 

 



 
Monitoring 

Item Monitoring Description Area Data/report Location 
Monitoring 
Frequency 

Vegetation Management (cont.) 
Special forest 
products Christmas tree permits:  816 trees Española TIM Annually 
Special forest 
products 

Collection permit compliance- firewood, Christmas trees, boughs, 
wildings, and fence posts Española TIM, INFRA Ongoing 

Special forest 
products Firewood permits:  5,945 cords Jemez 

PTSAR database, Timber 
Sale Account database, 
INFRA Ongoing 

Special forest 
products Collection permits (includes Firewood):   2.722 MMBF (4,300 CCF) Jemez 

PTSAR, TIMS, and INFRA 
databases Annually 

Special forest 
products Christmas tree permits:  1,201 trees Jemez TIM Annually 
Special forest 
products 

Collection permit compliance- firewood, Christmas trees, boughs, 
wildings, and fence posts Jemez TIM, INFRA Ongoing 

Special forest 
products 

CFRP project implementation monitoring: Rowe Mesa II, Tierra y 
Montes, Ralph Barela, and La Jicarita grants Pecos/Las Vegas RD project files Project-based 

Special forest 
products Firewood permits:   6,789 cords Pecos/Las Vegas 

PTSAR database, Timber 
Sale Account database, 
INFRA Annually 

Special forest 
products Free-Use Firewood permits:   1949 cords Pecos/Las Vegas 

PTSAR database, Timber 
Sale Account database, 
INFRA Annually 

Special forest 
products Collection permits (includes Firewood):   4.426 MMBF (7,111 CCF) Pecos/Las Vegas 

PTSAR, TIM, and INFRA 
databases Annually 

Special forest 
products Christmas tree permits:  1598 trees Pecos/Las Vegas TIM Annually 
Special forest 
products Commercial Christmas tree permits:  350 trees Pecos/Las Vegas TIM Annually 
Special forest 
products 

Collection permit compliance- firewood, Christmas trees, boughs, 
wildings, and fence posts Pecos/Las Vegas TIM, INFRA Ongoing 

Timber Total timber products removed Forest-wide 
Timber Sale Accounting 
database Annually 

Timber 
Salvage sawtimber on 216 acres, 0.467 MMBF (962 CCF) on the Bear 
Paw Wildland Fire  Coyote 

FACTS, PTSAR and TSA 
databases Annually 
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Item Monitoring Description Area Data/report Location 
Monitoring 
Frequency 

Vegetation Management (cont.) 
Timber Implementation and effectiveness monitoring- Jemez Falls IRS project  Jemez 

PTSAR and TSA 
databases Quarterly 

Timber 
Green sawtimber on 5 acres, 0.153 MMBF (278 CCF) on the Seven 
Springs Road ROW (NM State Highway 126)  Jemez 

FACTS, PTSAR and TSA 
databases Annually 

Timber 
Viveash salvage sale (2 sales): inspection and compliance monitoring 
of skid trails, landings, and rehabilitation on 197 acres Pecos/Las Vegas TIM and RD, Project files Project-based 

Timber 
Headwaters Salvage sawtimber on 27 acres, 0.194 MMBF (399 CCF) 
on the Viveash Wildland Fire  Pecos/Las Vegas 

FACTS, PTSAR and TSA 
databases Annually 

Vegetation 
treatments Timber stand improvement thinning, Mesa Poleo Riparian 47 acres.  Coyote 

FACTS, and District 
Ranger files Project-based 

Vegetation 
treatments Mesa Poleo - 45 acres thinned and slash lopped/scattered Coyote 

FACTS and District 
Ranger files Project-based 

Vegetation 
treatments 

Mesa Poleo WUI Phase I, 100 acres thinned and masticated (contract) 
Gallina WUI Phase II, 270 acres thinned and masticated (contract) Coyote 

FACTS, RO, Forest 
Management files Project-based 

Vegetation 
treatments Timber stand improvement thinning, Camino Corral: 2008 – 92 acres Coyote 

FACTS, and District 
Ranger files Project-based 

Vegetation 
treatments Cuba Mesa, 50 acres thinned and slash lopped/scattered Cuba 

FACTS, RO, Forest 
Management Files Project-based 

Vegetation 
treatments Chaparral, 69 acres thinned and slash lopped/scattered Cuba 

FACTS, RO, Forest 
Management files Project-based 

Vegetation 
treatments Timber stand improvement thinning, Los Posos Thinning 165 acres.  Española 

FACTS, and District 
Ranger files Project-based 

Vegetation 
treatments 

La Cueva Block B FHP, 110 acres thinned and slash lopped/scattered, 
fuelwood removed Pecos/Las Vegas 

FACTS, RO, Forest 
Management files Project-based 

Vegetation 
treatments 

Timber stand improvement thinning, Johnson Mesa Thinning and slash 
piling 247 acres.  Pecos/Las Vegas 

FACTS, and District 
Ranger files Project-based 

Vegetation 
treatments 

Timber stand improvement thinning and slash lop/scatter, El Porvenir 
Thinning 249 acres.  Pecos/Las Vegas 

FACTS, and District 
Ranger files Project-based 

Vegetation 
treatments 

Timber stand improvement thinning, Jarita Canyon Thinning and slash 
lop/scatter 174 acres.  Pecos/Las Vegas 

FACTS, and District 
Ranger files Project-based 

 

 



 
Monitoring 

Item Monitoring Description Area Data/report Location 
Monitoring 
Frequency 

Volunteer & Educational Programs 
Environmental 
Education FireWise participation: meetings and information Forest-wide 

FireWise meeting notes; 
SO FireWise program files Ongoing 

Environmental 
Education 

Monitoring volunteer / educational program participants, activities, 
public contacts, and participating schools and organizations Forest-wide SO, Fisheries files Annually 

Environmental 
Education 

Leave no Trace: monitoring trainers / trainees, masters, courses, and 
contacts Forest-wide 

Coyote RD, Recreation 
files Annually 

Environmental 
Education Respect the Rio Program (education component) Jemez, Cuba SO, Fisheries files Annually 
Environmental 
Education Cultural day at Gallinas School Coyote RD Twice a year 
Environmental 
Education 

Classroom fire prevention education visits to elementary, middle 
schools, and high schools 

Pecos/Las 
Vegas, Cuba RD Project-based 

Environmental 
Education Earth Day Educational event: 900 children, 40 adults Pecos/Las Vegas RD Recreation files Annually 
Special Events Kids Fishing Day: 2008 – 75 children, 60 adults, 4 educational booths Forest-wide Jemez RD files Annually 
Special Events Culture Day with the Jemez Mountain School Coyote SO FireWise program files Annually 
Special Events Mascot meet and greet with Abique Elementary Coyote RD files Project-based 
Special Events YCC education sessions  Jemez RD RD files  Annually 
Special events Lead public on Spring bird identification on Valles Caldera Española RD files Project-based 
Volunteer 
activities Maintaining volunteer agreement forms Forest-wide RD Recreation files Annually 
Volunteer 
activities 

Back Country Horsemen week long event to maintain trail along Rio 
Puerco Coyote RD files Project-based 

Volunteer 
activities 

4500 hours of volunteers activities including assisting backcountry 
rangers with trail maintenance and trash collection Pecos/Las Vegas RD  Annually 

 

Wildlife, Fish & Plants 
T&E / FS 
Sensitive 
Species 

Peregrine falcon: 3-6 sites monitored annually for breeding success by 
Terry Johnson, contractor for NMDG&F Forest-wide 

NM Dept. of Game & Fish 
files Annually 

T&E / FS 
Sensitive 
Species 

Mexican spotted owl survey in the San Pedro Mountain Landscape 
Area Cuba  RD Wildlife files Annually 

 



 
Monitoring 

Item Monitoring Description Area Data/report Location 
Monitoring 
Frequency 

Wildlife, Fish & Plants (cont.) 
T&E / FS 
Sensitive 
Species Northern goshawk suitable habitat population surveys Cuba SO Wildlife files Annually 

T&E / FS 
Sensitive 
Species 

Mexican spotted owl protected activity centers: 8 PACs, 4,800 ac. ; one 
by T. Johnson  600 acres – total 5,400 ac.  Jemez RD Wildlife files 

Approximately 
3-6 MSO 
PACs 
monitored per 
year 

T&E / FS 
Sensitive 
Species Mexican spotted owl: 2008 inventory  15 areas; 22,700 acres Jemez 

RD Wildlife files and 
WFRP files Project-based 

T&E / FS 
Sensitive 
Species 

Mexican spotted owl breeding activity: Bear Canyon, ~600 acres; site 
near 7 Springs Hatchery – 600 ac. = 1,200 acres Jemez RD Wildlife files 

Sites vary 
annually 

T&E / FS 
Sensitive 
Species 

Northern goshawk surveys: Travel management proposed motorized 
trails 1,325 acres Jemez 

RD, Wildlife files and 
WFRP files Project-based 

T&E / FS 
Sensitive 
Species 

Jemez Mountains salamander site inventory/monitoring:   10 acres by 
FS; 25 acres by NMG&F, FWS, FS, and other Jemez 

RD Wildlife files;USFWS 
files Project-based 

T&E / FS 
Sensitive 
Species 

Following notification from a member of the public that fencing had 
fallen down and ORV tracks were seen going around the fence,  buck 
and pole fencing that was blocking ORV access to Mexican spotted owl 
occupied habitat  was repaired to again prevent disturbance to 
threatened species Jemez RD Wildlife files Project-based 

T&E / FS 
Sensitive 
Species 

Mexican spotted owl inventory in the Gallinas Municipal Watershed, La 
Cueva, Capulin areas for fuels and other projects Pecos/Las Vegas RD Wildlife files Project-based 

T&E / FS 
Sensitive 
Species 

Northern goshawk occupancy monitoring and inventory in the 
Canoñcito, Grass Mountain and San Pablo areas. Pecos/Las Vegas RD Wildlife files Project-based 

T&E / FS 
Sensitive 
Species 

Holy Ghost Ipomopsis monitoring in Holy Ghost, Indian Creek, Winsor 
Creek, and Panchuela creek areas Pecos/Las Vegas RD Wildlife files Project-based 

 



 
Monitoring 

Item Monitoring Description Area Data/report Location 
Monitoring 
Frequency 

Wildlife, Fish & Plants (cont.) 
T&E / FS 
Sensitive 
Species 

Sensitive species inventory in the El Pueblo, Grass Mountain, and Rio 
de la Casa areas. Pecos/Las Vegas RD Wildlife files Project-based 

T&E / FS 
Sensitive 
Species Pika observations in the Pecos Wilderness Pecos/Las Vegas RD Wildlife files Project-based 
Non-sensitive 
species 
populations 

Elk hunt: G&F Unit 6; effectiveness monitoring of hunter harvest survey 
in cooperation with NMG&F 

Coyote, Cuba, 
Española, Jemez 

RD Wildlife files NM Dept. 
of Game & Fish Annual 

Non-sensitive 
species 
populations NMG&F elk and deer population monitoring Pecos/Las Vegas NM Dept. of Game & Fish Annually 
Non-sensitive 
species 
populations 

Management indicator species inventory in the El Pueblo, Grass 
mountain, and Rio de la Casa areas. Pecos/Las Vegas RD, Wildlife Files Annually 

Non-sensitive 
species 
populations Breeding bird surveys along forest roads 376, 126 and 144 Jemez RD, Wildlife files 

Annually, S. 
Fettig, 
Bandelier NM 
and J. Fair, 
LANL 

Non-sensitive 
species 
populations Black swift: population and nest use monitoring Jemez RD, Wildlife files 

Rocky 
Mountain Bird 
Observatory 

Non-sensitive 
species 
populations 

Effectiveness monitoring, use of black bear resistant trash containers at 
Jemez Falls Campground Jemez 

RD, Wildlife files; NM 
Dept. of Game and Fish Problem-based 

Non-sensitive 
species 
populations 

Cooperative monitoring with Hawks Aloft of breeding bird populations 
along the lower Jemez River  Jemez RD, Hawks Aloft files Annual 

Non-sensitive 
species 
populations Monitoring success of willow planting along the Rio Cebolla Jemez RD Wildlife files Project-based 

WIldlife Habitat 
Monitored impacts of OHV use on user-created trails to wildlife habitat, 
especially in Jemez Mountains salamander habitat   Jemez RD, Wildlife files Project-based 

 



 
Monitoring 

Item Monitoring Description Area Data/report Location 
Monitoring 
Frequency 

Wildlife, Fish & Plants (cont.) 
Wildlife habitat/ 
watershed 
condition 

Meadow restoration – thinning of encroaching conifer - Las Conchas 
and Oat, Pony, and Hay Canyons, 6 acres Jemez RD Wildlife files Project-based 

Wildlife habitat/ 
watershed 
condition Effectiveness monitoring of four earthen dams, wildlife water sources Jemez RD Wildlife files Project-based 
Wildlife habitat 
improvement Penas Negras fisheries habitat improvement monitoring Cuba RD Wildlife files Project-based 
Wildlife habitat 
improvment Laguna Gurule well for wildlife improvement monitoring Cuba RD Wildlife files Project-based 
Wildlife habitat 
improvement Monitored 9 trick-tanks to assess need for repairs and cleaning  Jemez RD Wildlife files Project-based 
Wildlife habitat 
improvement Maintenance (clear sediment and apply Bentonite) of 3 earthen dams  Jemez RD, Wildlife/Range files Project-based 
Wildlife habitat 
improvement  Habitat monitoring on 800 acres following the Barbero prescribed burn. 

Pecos – Las 
Vegas RD, Wildlife/Range files Project-based 

Wildlife habitat 
improvement 

Habitat monitoring on 400 acres following the Walker Flats prescribed 
burn. 

Pecos – Las 
Vegas RD, Wildlife/Range files Project-based 

Wildlife habitat 
improvement West Mesa Prescribed Burn – 804 acres Jemez RD, Wildlife files Project-based 
Wildlife habitat 
improvement 

Monitored West Mesa post prescribed burn – deer, evidence of elk and 
bear use seen Jemez RD, Wildlife files Project-based 

Wildlife habitat 
improvement 

Cooperated with US Federal Highways to place 300 logs over 8 acres 
as mitigation for paving of NM 126 through Jemez Mountain 
salamander occupied habitat.   Jemez RD, Wildlife files Project-based 

Wildlife and 
other resources 
(public safety) 

Monitoring implementation of NM 126 project mitigation measures (i.e., 
signage, log decks, culverts, fences, and seeding/mulching)  Jemez RD, SO engineering files Project-based 

Wildlife 
habitat/use 

Experimental caged studies monitoring of elk use on selected grazing 
allotments 

Coyote, 
Española, 
Jemez, Cuba 

NM Dept. of Game & Fish 
and RD Range files Annually 

Wildlife 
habitat/use 

Santa Fe Municipal Watershed: pre/post vegetation treatment  effects 
monitoring on small mammals and birds Española 

Rocky Mountain Research 
Station  Project-based 

Wildlife 
habitat/use Big horn sheep: population monitoring by NMG&F 

Pecos/Las 
Vegas, Española NM Dept. of Game & Fish 

Annually by  
NM G&F 

 



 
Monitoring 

Item Monitoring Description Area Data/report Location 
Monitoring 
Frequency 

Wildlife, Fish & Plants (cont.) 
Wildlife habitat 
improvement 

Removal of encroaching conifers from Polvadera Cr, 5 acres treated, 
110 acres planned Española RD Wildlife Files Project- based 

Wildlife habitat 
improvement 

Closed 1 mile of road for riparian improvement for Rio Grande Cutthroat 
Trouat Española 

WFRP Internet report, RD 
Wildlife Files Project-based 

Wildlife habitat 
improvement 

Monitored functioning of previous year’s trick tank.  Repaired vandalism 
damage. Española RD Wildlife Files Project-based 

Wildlife habitat 
improvement Improved 1 mi of stream habitat by closing road in riparian area. Española 

WFRP Internet report, RD 
wildlife files  Project-based 

Wildlife habitat 
improvement 

 
Thinned 60 acres of Ponderosa Pine along Mesa Camino. Coyote 

WFRP Internet report, 
NMDGF HSP report Project-based 

Special Use 
Permit 

Monitored water release at Milagros site to ensure there was no rutting 
or erosions Jemez RD,SPU files Project-based 

Ungulate use 
Ungulate use monitoring coordinated with the Valles Caldera using 
using range monitoring cages Española RD, Wildlife Files Project-based 

 

 



  
SANTA FE NATIONAL FOREST PLAN CHAPTER 5, MONITORING PLAN 

 
The Forest Plan’s monitoring requirements follow.  For each action, effect, or resource to be monitored the data source and intent 
is specified.  Frequency for measuring and reporting the monitored item is established, and variability which would initiate 
evaluation is specified.  Expected precision and reliability of the measurement is stated.  (Precision is the exactness or accuracy 
with which the data will be collected; reliability is the degree to which the monitoring accurately reflects the total Forest situation). 
 
TABLE 2. FOREST PLAN MONITORING REQUIREMENTS 

Actions, Effect or 
Resource Units Data Source Intent Frequency

Precision/ 
Reliability 

Variability which 
Initiates 
Evaluation 

AIR QUALITY 

Visibility in Class I areas N/A 
Automated Camera 
System 

Obtain baseline 
visibility data to 
determine air 
degradation Two times Day ±10% / 90% 

Actual and potential 
visibility degradation will 
be evaluated after 
collection of sufficient 
baseline data. 

CULTURAL RESOURCES 

Inventories Acres Field review 
Compare actual and 
planned outputs Annually +20% / 80% 

When planned 
inventories vary by +20% 
after 5 years. 

Disturbances to Cultural 
Resources Listed or 
Eligible for NRHP Sites Field review 

Assure protection of 
high value sites Quarterly 5% / 100% 

If vandalism or natural 
deterioration threatens 
integrity of site. 

Project Clearances and 
Site Marketing Acres Field review 

Assure protection of 
cultural sites. Each Project +5% / 100% 

When site marking is 
insufficient to protect 
sites or site disturbance 
indicates ineffectiveness 
of system. 

FACILITIES 

Forest Transportation 
System 

Miles of 
open road TIS report 

Evaluate the 
effectiveness of road 
management. Annually ±20% / 80% 

When miles of open road 
varies by ± 20% of 
planned levels after 3 
years. 

 



 

Actions, Effect or 
Resource Units Data Source Intent Frequency

Precision/ 
Reliability 

Variability which 
Initiates 
Evaluation 

FACILITIES (cont.) 

Road Construction/ 
Reconstruction Miles MAR 

Compare actual and 
planned amounts Annually ±20% / 80% 

When miles of 
construction/ 
reconstruction varies by 
±20% 

Timber Purchaser Road 
Construction/ 
Reconstruction Miles MAR 

Compare actual and 
planned amounts Annually ±20% / 80% 

When miles of 
construction/ 
reconstruction vary by 
±20% of planned after 3 
years. 

FIRE MANAGEMENT 

Actions, Effect, or 
Effectiveness of Fire 
Suppression N/A 

Field reviews; Fire 
reports; Fire 
management 
analysis 

Determine if 
suppression programs 
are cost effective and 
meet management 
area objectives 

Annually as 
appropriate ±10% / 90% 

When compliance with 
standards and guidelines 
is not insured on at least 
90% of wildfires and 
when analysis indicates 
planned budget is not 
cost effective. 

Fuel Treatment Acres MAR report 
Compare actual and 
planned outputs. Annually ±10% / 90% 

When 80% of prescribed 
treatment is not 
accomplished within one 
year of planned. 

INSECT AND DISEASE 

Levels of Insects and 
Disease Organisms 
Affecting Forest Lands Acres 

Aerial surveys; 
Field surveys 

Determine if insect and 
disease levels increase 
to potentially damaging 
levels 

Every three 
years ±40% / 70% 

When survey indicates 
out-break could become 
epidemic. 

LANDS 

Rights-of-way Acquired 
Number of 
cases MAR report 

Compare actual and 
planned outputs. Annually ±5% / 95% 

When actual acquisitions 
are less than 80% of 
planned after 5 years. 

 



 

Actions, Effect or 
Resource Units Data Source Intent Frequency

Precision/ 
Reliability 

Variability which 
Initiates 
Evaluation 

RANGE 

Permitted Grazing Use 
(Livestock) 

Permitted 
Grazing Use 
(Livestock) 

Permitted Grazing 
Use (Livestock) 

Permitted Grazing Use 
(Livestock) 

Permitted 
Grazing Use 
(Livestock) 

Permitted 
Grazing Use 
(Livestock) 

Permitted Grazing Use 
(Livestock) 

Grazing Capacity and 
Trend 

Grazing 
Capacity 
and Trend 

Grazing Capacity 
and Trend 

Grazing Capacity and 
Trend 

Grazing 
Capacity and 
Trend 

Grazing 
Capacity and 
Trend 

Grazing Capacity and 
Trend 

Allotment  Management 
Plans Plans RAMIS 

Attain satisfactory 
management on all 
allotments. Annually ±5% / ±95% 

Variation of ± 25% from 
having all allotments with 
AMP's which will attain 
satisfactory management 
by the end of the decade. 

RECREATION 

Dispersed Recreation Use 
by ROS Class 

Recreation 
visitor Days 

RIM report: Field 
inspections 

Compare actual and 
planned outputs. Annually +40% / 80% 

When actual use exceeds 
planned use by 30% after 
3 years. 

Developed Recreation 
Use for Public Sector and 
Ski Area 

Recreation 
Visitor Days 

RIM report, Use 
report. 

Compare actual and 
planned outputs. Annually +10% / 90% 

When actual use exceeds 
Practical Maximum 
Capacity by 30% or 
more. 

User Satisfaction N/A 
Interviews, surveys, 
correspondence 

Assure that recreation 
experience is 
satisfactory. Annually +50% / 50% 

When >25% of 
respondents indicate lack 
of satisfaction with 
facilities or controls 

Facility Condition  Sites 
RIM Report, 
Activity reviews. 

Assure that sites are 
not hazardous to public 
health or safety. Annually +10% / 90% 

When sites fall below 
RIM Facility Condition 2. 

Trail Construction / 
Reconstruction Miles 

MAR, Contract 
administration 

Compare actual and 
planned outputs Annually +20% / 80% 

When actual changes 
vary  
from that expected by 
+20% after 3 years. 

 



 

Actions, Effect or 
Resource Units Data Source Intent Frequency

Precision/ 
Reliability 

Variability which 
Initiates 
Evaluation 

SOIL & WATER 

Watershed Condition Acres 

Allotment 
Management 
Plans; Watershed 
Condition Report 

Compare actual and 
planned outputs. Annually ±10% / 85% 

If estimated improvement 
acres are less than 20% 
of predicted after 5 years. 

Best Management 
Practices N/A Field review 

Assure BMP's are 
being implemented. 

1 project 
annually ±20% / 90% 

Failure to implement at 
least 90% of required 
BMP's. 

Riparian Condition Acres 
Direct and indirect 
treatment reports. 

Assure improvement is 
occurring. Annually ±20% / 90% 

If estimated improvement 
is less than 80% of 
predicted after 5 years. 

Aquatic Ecosystem 
Condition 

Aquatic 
Ecosystem 
Parameters 

Systematic field 
sampling 

Provide baseline in-
formation on health of 
aquatic ecosystem 

7 sites 
annually ±10% / 80% 

Acceptable variation will 
be determined after 5 
years of baseline data 
collection. 

Effect of Activities on 
Aquatic  Ecosystem 

Aquatic 
Ecosystem 
Parameters 

Systematic field 
sampling 

Assure activities do not 
degrade aquatic 
ecosystems. 

5 projects 
annually ±10% / 80% 

Statistically significant 
degradation of aquatic 
ecosystem after 3 years. 

Effects of Timber Harvest 
and Roads on Water 
Quality. 

Selected 
water quality 
parameters 

Project monitoring 
above & below high 
impacting activities. 

Assure maintenance of 
water quality 1 project ±20% / 80% 

Statistically significant 
water quality degradation. 

TIMBER 

Regeneration Harvests - 
Clearcut and shelterwood Acres 

Timber Mgmt 
Information 
System, Field 
review 

Achieve balanced age 
class distribution; 
compare actual and 
planned outputs. Annually ±10% / ±90% 

When actual treatment 
varies by ± 25% from 
planned after 3 years. 

Intermediate Harvest Acres 

Timber Mgmt 
Information 
System, Field 
review 

Achieve balanced age 
class distribution; 
compare actual and 
planned outputs. Annually ±10% / ±90% 

When actual treatment 
varies by ± 25% from 
planned after 3 years. 

Adequate Restocking of 
Harvested Lands Acres 

Measurements of 
random plots in 
regeneration areas 

Insure lands are 
adequately stocked. 

Alternate years 
after harvest or 
planting. ±20% / 80% 

Indication of Inadequate 
stocking after 5 years. 

 



 

Actions, Effect or 
Resource Units Data Source Intent Frequency

Precision/ 
Reliability 

Variability which 
Initiates 
Evaluation 

TIMBER(cont.) 

Timber Stand 
Improvement Acres SILVA report 

Compare actual and 
planned outputs Annually ±10% / 80% 

When actual treatment 
varies by ± 20% from 
planned after 5 years. 

Sawtimber Offered and 
Sold 

Million Board 
Feet PTSAR report 

Compare actual and 
planned outputs. Annually ±10% / 90% 

When cumulative 
deviation of actual 
treatment is ± 20% of 
planned after 3 years. 

Size Limits for Timber 
Cutting Units  Acres 

Environmental 
Assessments; 
Program reviews 

Determine if size limits 
should be revised. 

Every third 
year ±25% / 80% 

When resource obj. are 
not being met using 
current size limitations. 

Land Suitability for Timber 
Production Acres 

TES report; Stand 
exams; Timber 
Inventory. 

Identify changes in 
land suitability 

Before Plan 
revision ±10% / 80% 

Indication that areas 
need reclassification. 

Regeneration Harvest in  
Aspen Type Acres TMIS; Field review 

Achieve balanced age 
class distribution. Annually ±10% / 90% 

When actual treatment 
varies ± 20% from 
planned after 3 years. 

Small Sales Offered and 
Sold 

Million Board 
Feet TMIS; Field review 

Compare actual and 
planned outputs Annually ±10% / 90% 

When actual treatment 
varies by ± 25% from 
planned after 5 years. 

Skyline Demonstration 

Environ-
mental and 
Social 
Effects 

Demonstration 
sales monitoring 
items 

Determine effects of 
applying skyline 
technology 

During and 
after sales as 
necessary 

Varies by item 
monitored 

Demonstration monitoring 
team will evaluate all 
skyline activities.  Plan 
evaluation if cumulative 
effects deviate by ± 20% 
after 3 years. 

Permitted firewood Cords 
PTSAR: Annual 
Free Use Report. 

Compare actual and 
planned outputs. Annually ±30% / 70% 

When permitted firewood 
varies from planned 
output by ± 20% after 5 
years. 

Regeneration Harvest in 
Woodland Type Acres TMIS; Field review 

Achieve balanced age 
class distribution Annually ±10% / 90% 

When actual treatment 
varies by ± 20% from 
planned after 3 years. 

 



 

Actions, Effect or 
Resource Units Data Source Intent Frequency

Precision/ 
Reliability 

Variability which 
Initiates 
Evaluation 

VISUAL QUALITY 

Effects of Activities on 
Visual Quality 

Acres by 
VQO met 

VMS system, 
Activity reviews. 

Assure that Forest 
retains a natural 
character in commonly 
seen areas Annually +10% / 90% 

When activities in 
Retention or Partial 
Retention areas fail to 
meet objectives on 10% 
of lands after 5 years. 

WILDERNESS 

Wilderness Use 
Recreation 
Visitor Days RIM Report 

Compare actual and 
planned outputs. Annually +20% / 80% 

When actual use exceeds 
planned use 30% after 3 
years. 

Condition of Wilderness 
Use Areas Sites 

LAC system, Site 
Inspections 

Compare actual and 
desired site conditions. Annually +10% / 90% 

When 10% of identified 
sites exceed LAC in one 
year. 

Condition of Wilderness 
Use Areas Sites 

LAC system, Site 
Inspections 

Compare actual and 
desired site conditions. Annually +10% / 90% 

When 10% of identified 
sites exceed LAC in one 
year. 

WILDLIFE 

Fisheries Habitat Trend 
Index 
numbers 

GAWS, Field 
sampling; Aquatic 
ecosystem 
inventory 

Assure fisheries habitat 
is being maintained or 
enhanced. Every 4 years ±15% / 85% 

When comparison to 
initial baseline monitoring 
on aquatic systems 
indicates significant 
statistical down-ward 
trend of fish habitat after 
4 years. 

Management Indicator 
Species Habitat Trend Acres 

State G&F surveys, 
Field inspections, 
RO3 WILD 

Assure MIS habitat 
maintenance Annually ±20% / 80% 

When comparison of 
selected indicator species 
indicates a downward 
trend of habitat that 
deviates ± 20% from the 
planned rate after 4 
years. 

Horizontal and Vertical 
Diversity and Old Growth Acres 

Range analysis 
reports, TMIS 

Compare actual and 
planned outputs. Annually ±20% / 80% 

When actual changes 
vary from that expected 
by ± 20% after 5 years. 

 



 

 
WILDLIFE (cont.) 

Bald Eagle and Peregrine 
Falcon Habitat Trend Acres 

Field surveys; US 
FWS surveys; 
State G&F surveys 

Assure T&E habitat 
maintenance Annually ±20% / 80% 

When actual changes 
vary by the % determined 
to be significant in the 
individual species plan. 

Selected Species of State 
& Federally Listed T&E 
and Sensitive Plants and 
Animals - Habitat Trend Acres 

Field surveys 
U.S.F.&W.S. 
surveys State 
agency surveys 

Assure habitat 
maintenance. Annually ±20% / 80% 

When actual changes 
vary by the % determined 
to be significant in the 
individual species plan. 

 
COST 

Unit Costs for Selected 
Activities $ PAMARS 

Determine cost 
changes and 
efficiencies. Verify 
ability to implement 
forest plan Annually ±10% / 90% 

When actual unit costs 
vary from plans by ± 50% 
after 5 years. 

Total Forest Budget $ PAMARS 
Evaluate the rate of 
implementation. Annually ±5% / 95% 

When actual budget 
varies from planned by ± 
10% after 5 years. 

Budget by Program 
Component $ PAMARS 

Evaluate the ability to 
implement the plan 
based on national 
program emphasis Annually ±5% / 95% 

When budgets vary by ± 
10% from planned after 5 
years. 
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SANTA FE WATERSHED FUELS REDUCTION PROJECT 

WILDLIFE MONITORING PROGRESS REPORT 

Submitted to the Santa Fe National Forest by the Rocky Mountain Research 

Station, Albuquerque Lab · 333 Broadway SE, Suite 115, Albuquerque, NM, 

87102; Contact Karen Bagne, Ph: 505-724-3684 or Deborah Finch, Ph: 505-724-

3671; March 2009 

 
Introduction 
 

Changes in the historic fire regime in addition to various land management 

practices have increased the likelihood of high severity crown fires in the 

Southwest (Covington and Moore 1994, Swetnam and Baisan 1996).  During 

these types of fires, most trees are killed, and soils are left bare and prone to 

erosion.  Conditions that increase the risk of high severity fires are present in the 

Santa Fe Municipal Watershed, which contains two reservoirs that provide 40% of 

the drinking water for the city.  To protect water quality, to preserve reservoir 

storage capacity, and to restore sustainable watershed conditions, the Santa Fe 

National Forest is implementing a fuel reduction program in the Santa Fe 

Municipal Watershed (USDA Forest Service 2001).   Fuels reduction includes 

removing smaller trees leaving an average of 50 to 100 trees per acre (124 to 247 

trees per hectare).  Prescribed burning is being used in conjunction with 

1 



mechanical treatments to remove material left from thinning and to reduce fuels in 

areas too steep to thin. 

Thinning and burning has the potential to affect wildlife populations, 

primarily by altering habitat, though measures were taken to reduce negative 

impacts.  In addition, treatments were not uniformly applied and many patches 

remained untreated.  Different species have different requirements, thus treatment 

effects are expected to be species specific.  Monitoring was initiated within an 

adaptive management framework to avoid unwanted impacts on various elements 

such as water quality, understory vegetation, and wildlife populations.  Monitoring 

is also of additional interest in the study of ecological response to disturbance and 

restoration.  As of this report, Rocky Mountain Research Station has completed 

the seventh year assessment, including 2 years of baseline data, on the response 

of wildlife to fuels reduction treatments begun in 2002.  The primary focus of data 

collection has been on bird communities and small mammals.  Due to budget 

limitations only small mammal and owl data were collected in 2008.  This report 

summarizes data collected 2002 to 2008 on populations of small mammals and 

owls.   

   

Methods   

Study Area  

The study area is comprised primarily of ponderosa pine forest at elevations 

ranging from 7500 to 8800 feet (2300 to 2680 m) in the Santa Fe National Forest.  

Additional forest types include riparian and mixed-conifer.  Within the study area 
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there are treated areas (thinning and/or burning) as well as untreated reference 

areas.  Two reservoirs are located in the treatment area along the Santa Fe River, 

which is bordered by a narrow strip of riparian forest.  In anticipation of future fuels 

reduction projects in the area, two additional reference areas were added to the 

study in 2006.  The two original reference areas are outside of the watershed, but 

within 4 miles (6.5 km).  These reference areas are near the Black Canyon 

Campground and the Chamisa Trailhead.   The additional reference areas are at 

the upper end of the watershed near the wilderness boundary and at the lower end 

below Nichols Reservoir.  There are also plans to complete thinning at the Black 

Canyon reference site, thus we anticipate that this site will shift from reference to 

treatment in the near future.  Changes in sampling location by treatment are 

detailed in Table 1.  In fall 2008, a prescribed burn was conducted on the north 

side above McClure Reservoir, but we do not expect this to affect sampling 

locations as these are all on the south side of the reservoir.  Also in fall of 2008, 

conifers were removed from the aspen grove at the reference site that sits at the 

end of the road near the wilderness boundary.  This likely affected the reference 

condition of the riparian mammal transect (WRMT04) and may have affected 2 or 

3 reference bird points near the river.  
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Table 1.  Sampling locations used 2002 to 2008.  2002 and 2003 are primarily 
baseline data with little or no treatment.  Projected 2009/2010 locations assume 
completion of the Black Canyon Project, but treatment may be delayed. 
 
 Avian  and 

Vegetation 
Points 

Mammal 
Webs 
(upland) 

Mammal 
Transects 
(Riparian) 

Mammal 
Transects 
(upland) 

 R T R T R T R T 
2002 20 71 4 6 3 3   
2003 20 71 4 6 3 3   
2004 20 71 4 6 3 3   
2005 20 71 4 6 3 3   
2006 50 64   4 2 8 4 
2007 50 64       
2008     4 2 8 4 
2009 
projected 

41 73       

2010 
projected 

    3 3 6 6 

 

The fuel reduction activities include; (1) reducing the density of small trees 

(<6” DBH, maximum 16” DBH), (2) burning piles of slash, and (3) burning of 

unthinned forest where steep slopes cause thinning to be impractical.  Fuels 

reduction treatments began in the fall of 2002 and continued through 2006 though 

most thinning in the study area followed data collection in 2003.  Most thinning in 

the project area has been completed as of 2006 and burning continues when 

weather permits.   

 

Study design 

Linking changes observed to treatment activities is confounded by 

differences in space (or locality) and time.  To account for differences that may be 

present because data are collected from different locations, we sampled treatment 

areas both before and after treatment occurred.  Variation in time such as yearly 
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variation can confuse outcomes, because there are more factors affecting 

populations between years besides the application of the treatment.  Thus, 

multiple reference or control areas are monitored to help assess variation due to 

factors other than the treatment, particularly temporal and spatial effects.  The use 

of replication allows for quantification of variation between locations though, as is 

often the case, replication was only possible for control locations and not for 

treatment locations.  This is generally known as a modified BACI1 design and 

allows a reasonable chance of detecting a change in wildlife population estimates 

in response to treatments (Stewart-Oaten et al. 1986, Underwood 1994).  The 

variance between reference and treatment sites can be compared with the 

variance within reference sites to determine if the change at the treatment site is 

within the range of naturally occurring changes.  

Data collection began in 2002.  The first two years are considered baseline 

data, though many protocols were being tested in 2002 which was also a drought 

year and there was some disturbance caused by contract work in 2003.   When 

vegetation data was collected (~July) in 2003 only 7 permanent points were 

treated.  Sampling over multiple years helps to sort out variation and allows us to 

assess when treatment effects occur and for how long within the limitations of the 

study period.   

Small mammals were monitored at permanent locations in the same 

general, though more restricted, area (Map 1).   Mammal sampling locations are in 

two kinds of habitat; upland and riparian. 

 
                                                 
1 Before-After, Control-Impact 
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Owl Populations  

Owls do not vocalize as consistently as many passerine birds, thus 

playbacks were used to illicit response.  A reduced number of points near roads or 

trails were used due to the limited ability of the technicians to safely navigate much 

of this rugged terrain at night.  Two evening surveys for each of 15 points were 

carried out in reference and treated areas 2002 to 2005.   Points were added to 

new reference locations for 2006 and several points that overlapped in calling area 

or were in areas outside the watershed were discontinued (Figure 3).  Observers 

in teams used both silent listening and tape playback in May and June and again 

in July and August (Mosher et al. 1990).  To minimize risk of predation for smaller 

owls, Great-horned Owl calls were only played when no other owls had been 

heard.  If other owls were detected, then Great-horned Owl playbacks were 

conducted on a different night alone (after 2005 only).  The study area is too small 

to obtain an accurate estimate of the population of these species and data are 

treated as presence/absence rather than abundance. 

 

Small Mammals  

For small mammals, two habitat types were monitored and, up until 2006, 

had different methods.  Prior to 2006, we used trapping webs in upland habitats 

that were composed of 80 traps each to estimate density (Anderson et al. 1983, 

Parmenter et al. 1989, Link and Barker 1994).  Each web consisted of eight 50-m 

transects arranged from a permanent center point 45 o apart.  Traps were placed 

in 5-m intervals from the center of the web, creating 10 concentric circles of 8 traps 
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each.  Trapping webs were located in ponderosa pine and mixed-conifer forest 

types at a total of 6 webs in the treatment area and 4 webs in reference areas.  

Unfortunately sampling rates are low, especially in the upland habitats, resulting in 

sample sizes too small to make accurate density estimates as intended.  As of 

2006, uplands were sampled using the same transect method used in riparian 

habitats because transects had more traps (80 vs. 100), are comparable to 

riparian methods, and have generally been found to have higher capture rates 

(Jett 1987).   

In riparian habitats, traps were placed in linear transects to estimate 

abundance and species composition (Otis et al. 1978).  Three riparian transects 

were located in the treated areas and three in untreated areas for 2002 to 2005.  

In 2006, one treated transect, that was immediately adjacent to another, was 

discontinued and a new reference transect established below Nichols Reservoir.  

Starting points are permanent and each transect consists of 100 traps at 5-m 

intervals.  For both types of sampling, traps were set and sampled over three 

consecutive nights twice a year, once in June/July and once in August/September.  

Standard procedures were followed to minimize adverse effects on mammals and 

to adequately protect field crews from infectious diseases including Hantavirus. All 

individuals were ear-tagged so we would know the number of unique individuals 

captured and we would be able to estimate populations based on mark-recapture 

data. 
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Statistical analyses 

 Mammal data was collected in two habitats with two methods and are 

analyzed separately.   For both datasets, mammal populations were estimated 

from mark-recapture data using Program MARK when sample sizes were large 

enough.  To reduce the number of parameters that need to be estimated, we used 

the Huggins closed population estimator for each round separately and estimated 

initial capture and recapture probabilities.  Where data were too sparse, initial 

capture and recapture probabilities were set as equal which is the equivalent of 

assuming there is no behavioral response to trapping (i.e. trap happy or trap shy).  

There is concern that probability of capturing individual mammals may differ 

between reference and treatment locations so we estimated populations and 

capture probabilities separately for treatment and reference locations in each year.  

Estimated parameters were then used to generate population size estimates for 

each sampling locations.  These population estimates were analyzed for treatment 

effect using a generalized linear mixed model in PROC GLIMMIX.  Populations 

differed significantly between rounds so the two rounds were analyzed separately.  

Each year after treatment is compared with the baseline years using the 

interaction terms.  The use of program DISTANCE, while appropriate for the web 

data, is not recommended when samples sizes are small (<50).  Thus we used the 

population estimates from the mark-recapture data for both upland and riparian 

sites noting that trapping area differed between these two habitats.  For upland 

sites in 2006, trapping effort was altered by converting from webs to transects and 
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these data are included separately though now trapping area is the same between 

habitats.    

For those species with too few recaptures to estimate population sizes in 

MARK, the number of unique individuals captured is used as an index of 

abundance and analyzed using the generalized linear mixed model described.  

Many species were caught too infrequently to evaluate statistically, thus data are 

also presented as individuals per trapnight (the number of traps available for 

capturing individuals over time) for all species. 

 

Results 
 
Owls 

There were some changes to the numbers of owl points and point locations 

in 2006. Changes were made to reduce detections from adjacent points by the 

same owls and so that all points were in within the Santa Fe watershed.  No 

surveys for owls were conducted in 2002.  Great-horned Owls and Flammulated 

Owls were the most commonly detected.  Very few owls were detected overall and 

detections were particularly low in 2008 with only 2 owls.  Low detections in 2008 

may have been partly due to the dates when the surveys were conducted, which 

were generally later than in other years.  Additionally, overall numbers of small 

mammals were also down, including nocturnal species, and owl populations are 

sensitive to changes in prey populations.   The owl species surveyed, however, 

have a wide range of ecological relationships and do not all consume primarily 

small mammals.  For instance, Flammulated Owls, are mostly insectivorous and 
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Northern Pygmy-owl often eats small birds.  Thus if reduced detections were the 

result of reductions in prey then these reductions were expressed across a broad 

group of taxa.  While average detections per point per year varied, there were no 

discernable patterns in presence/absence of owl species by treatment (Table 2). 

 
Table 2.  Average numbers of owls detected per year per survey point by species 
before (2003) and after treatments for 2 periods: early (2004-2005) and late (2006-
2008). 
 

 Before Early Late 

 Reference Treatment Reference Treatment Reference Treatment 

Flammulated 
Owl  
(Otus 
flammeolus) 

0.55 0.17 0.33 0.17 0.08 0.33 

Northern 
Pygmy-Owl 
(Glaucidium 
gnoma) 

0.11 0 0 0.09 0 0.17 

Northern 
Saw-whet 
Owl (Aegolius 
acadicus) 

0 0.33 0.11 0 0 0 

Western 
Screech-Owl 
(Otus 
kennicotti) 

0 0.17 0 0 0.33 0.11 

Mexican 
Spotted Owl 
(Strix 
occidentalis) 

0 0 0 0 0 0 

Great-horned 
Owl (Bubo 
virginianus) 

0 0.17 0.22 0.17 0.08 0.33 

TOTAL 0.67 0.83 0.67 0.42 0.92 0.72 
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Mammals 

 A total of 3056 individual small mammals, not including recaptures, were 

trapped from 2002 to 2006 and 2008.  No mammals were trapped in 2007, 

because sampling efforts focused on bird populations that year.  Numbers of 

individuals and species richness were higher in riparian habitats (Table 3).  

Seventeen species have been identified though shrews were not identified to 

species.  Shrews, along with other mammals, that died in traps were donated to 

the museum of Southwestern Biology at the University of New Mexico and all 

these were identified as montane shrew, Sorex monticolus.  Capture rates for 

diurnal species such as squirrels are dependent on the hours when traps are open 

and thus differences between years may reflect this effect rather than differences 

in populations.  Deer mice (Peromyscus maniculatus) were the most trapped 

species and represent the best data for estimating population size and treatment 

effects.  Though sample sizes were smaller, we were also able to estimate vole 

(Microtus) populations though recapture and initial capture rates had to be always 

set equal (i.e. there was no behavioral effect of trapping).   

Deer mouse populations had a significant positive treatment effect overall 

and evaluation based on post treatment years indicated that the positive effect 

was in 2005 (Figures 1 and 2).  This was true for both upland and riparian habitats 

though for upland habitats it was only for August trapping (Table 4).  This 

response was not found for any of the other years post treatment. 

After 2005, upland habitats were no longer sampled with webs but with 

transects, because of the few captures precluded estimating populations possible
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Table 3.  Mammal species and number of unique individuals trapped (2002-2008) between treatment (T) and reference (R) conditions on upland and riparian habitats.   Trapnights are the total number of 
traps available or number of traps*number of nights set.  Treatment areas are not treated prior to 2004 and no trapping in 2007. 
 

 2002 2003 2004 2005 2006 2008 

 Upland Riparian Upland Riparian Upland Riparian Upland Riparian Upland Riparian Upland Riparian 

 T R T R T R T R T R T R T R T R T R T R T R T R 
Long-tailed vole 

Microtus longicaudus   3 27  1 16 37   17 26  1 28 17   7 19  2 8 39 
Meadow vole 

Microtus pennsylvanicus    15  1 5 25  1 1         10   2 2 
Heather vole 

Phenacomys intermedius    1                     
Southern red-backed vole 

Clethrionomys gapperi 1 1 1                        
White-throated wood rat 

Neotoma albigula     3 1 26 5 6 2 5 1      1       
Mexican woodrat 

Neotoma mexicana 7  17 7 6 2 42 4 6 3 20 2 1  18 5 1 4 7 4  3  4 
Deer mouse 

Peromyscus maniculatus 53 29 107 114 61 47 121 144 103 71 116 165 68 25 143 109 55 118 50 104 50 66 51 59 
White-footed mouse 

Peromyscus leucopus   1 2   2 2   2   1 1 3 4 12 3 52   1 21 
Brush mouse 

Peromyscus boylii    1 12                     
Northern rock mouse 
Peromyscus nasutus                      6   

Western harvest mouse 
Reithrodontomys megalotis   1    2    2        1 4  1   

Shrew species 
Sorex species    2    1   6 13   11 13   2 2 1 1 12 17 

Golden-mantled ground squirrel 
Spermophilus lateralis 1  1 1  1 1 5 2  1 1     2 1       

Audobon's cottontail 
Sylvalgus auduboni             1 1            

Least chipmunk 
Tamias minimus 13   1 14 5  5 31 12 5 25 20 5  10 12 4   12 1  12 

Colorado chipmunk 
Tamias quadrivittatus     1    1        11 15   2 1  5 

Red squirrel 
Tamiasciurus hudsonicus   1 1                      
Western jumping mouse 

Zapus princeps   2 14   3 12   4 4    5    7   1 5 

Number of species 5 1 11 11 5 7 9 10 6 5 11 6 5 4 6 7 6 7 6 8 5 9 6 10 

Number of individuals 75 29 134 186 85 58 218 240 149 89 179 237 90 32 201 162 85 155 70 202 66 93 75 165 

Individual/trapnight X 100 2.6 2.1 7.6 13.1 3.0 3.1 12.6 14.5 5.3 5.1 10.5 14.4 3.2 1.7 11.9 9.2 4.9 3.4 6.0 8.7 2.9 2.0 6.4 7.3 
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with the web design.  Before treatment data would therefore not be comparable 

with data collected after 2005.  Instead, we just looked at the difference in upland 

deer mouse populations between treated and untreated areas controlling for year 

effects.  There was no difference between populations for either round (round 1: F 

= 0.24, P = 0.63, round 2: F = 0.19, P = 0.66).  

Table 4.  Results for estimated deer mouse populations from generalized linear 
model analyzing treatment effects.  Round had a significant effect on populations 
and were analyzed separately.  Year*treatment interactions of time (before vs. 
after) and treatment (reference vs. thinned) indicate a treatment effect (populations 
change differently on treatment and reference locations).  Time is separated into 
post-treatment years and upland excludes 2006 and 2008 when methods 
changed.  Significant effects are shown in bold. 
 
 Riparian Upland 

 Round 1 

(June/July) 

Round 2 

(August) 

Round 1 

(June/July) 

Round 2 

(August) 

 F P F P F P F P 

Before vs. 2003 4.84 0.04 0.52 0.48 3.55 0.07 20.79 <0.001 

Before vs. 2005 12.68 0.002 0.78 0.39 0.47 0.50 4.00 0.05 

Before vs. 2006 0.13 0.72 10.75 0.004 --- ---   

Before vs. 2008         

Treatment (reference 
vs. thinned) 

1.46 0.24 1.63 0.22 0.59 0.45 1.87 0.18 

2004*treatment 1.78 0.20 0.94 0.34 0.59 0.45 0.22 0.64 

2005*treatment 6.61 0.02 7.52 0.01 0.71 0.40 4.14 0.049 

2006*treatment 1.18 0.29 0.34 0.57 --- ---   

2008*treatment 1.10 0.30 3.30 0.08 --- ---   

 



Voles were captured almost exclusively on riparian transects.  Most species 

were identified as Microtus longicaudus, but a few were identified as Microtus 

pennsylvanicus.  Whether or not these two species are correctly identified, we 

would be expected to respond similarly and thus all individuals in the genus were 

included together.  In 2008, low captures resulted in high standard errors for 

population estimates, thus the number of unique individuals was used in this 

analysis.  Previously before adding 2008 data, we had been able to analyze the 

populations as estimated in MARK, but we still found the same effects of treatment 

for 2005 and 2006 (Table 5).  Voles also showed a significant positive treatment 

effect with populations generally declining on reference areas (average decline of 

7 voles per transect per round) and generally increasing on treatment sites 

(average increase of 2 voles per transect per round. Round was not important (F = 

0.05, P = 0.82) and was dropped from the analysis.  Dividing data into post-

treatment years revealed that the treatment effect was present in 2005 and 2006 

(Table 5).  There was no effect for voles in 2008.   Results before 2005 were 

confounded by the fact that all treatment riparian locations were below dams (i.e. 

water flow is regulated) while all reference riparian locations were not below dams.  

In 2006, a reference transect was added below the Nichols dam.  Voles only occur 

on riparian locations thus effects cannot be related to upland areas outside of the 

riparian corridor. 
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Table 5. Results for vole (Microtus) abundance from generalized linear model 
analyzing treatment effects.  Year*treatment interactions of time (before vs. after) 
and treatment (reference vs. thinned) indicate a treatment effect (populations 
change differently on treatment and reference locations).  Significant effects are 
shown in bold. 
 
 Riparian (both rounds) 

 F P 

Before vs. 2003 0.44 0.51 

Before vs. 2005 1.37 0.25 

Before vs. 2006 2.35 0.13 

Before vs. 2008 1.70 0.20 

Treatment (reference vs. 
thinned) 

2.28 0.14 

2004*treatment 2.13 0.15 

2005*treatment 6.30 0.02 

2006*treatment 4.12 0.05 

2008*treatment 0.98 0.33 

 

 Chipmunks were regularly trapped in upland areas though numbers were 

too small to estimate populations based on recapture data.  Two species were 

generally caught and these were combined as they are ecologically similar.  Using 

the number of unique individuals as an abundance index, we found no effect of 

treatment on these species (treatment*time, F = 0.32, P = 0.57). 



Figure 1.  Average number of unique deer mice captured for riparian transects 
from 2002 to 2008, with no data collected in 2007.  The dashed line indicates the 
beginning of fuels management.  
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Figure 2. Average number of unique deer mice captured for upland transects 
2006 and 2008, with no data collected in 2007. A different trap layout was used 
prior to 2006. 
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Woodrats were caught primarily in riparian habitats and were primarily 

identified as Mexican woodrat, Neotoma mexicana, with fewer individuals 

whitethroated woodrat, Neotoma albigula.  These species were combined, 

because we felt the response to treatment would be similar.  Riparian captures 

were variable by year and tended to be lower on reference than treatment areas in 

all years (Table 2). The best fit for the riparian data was a lognormal distribution 

( /degrees of freedom = 0.7).  Woodrat abundance differed between trapping 

sessions (F = 8.4, P = 0.01) with the usual increase during the summer, and fit of 

the model was not improved by analyzing these separately, thus session was 

retained in the model.  There was also no effect of treatment (treatment*time, F = 

0.02, P = 0.88), but captures have clearly declined over time (Figure 3). 

2Χ

Figure 3.  Capture rates (number per trapnight • 100) for Neotoma species.  No 
trapping in 2007.  Dashed line separates before and after treatment periods. 
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There were some changes in species captured over time.  For example 

several Northern rock mice (Peromyscus nasutus) were captured in 2008, the first 
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records of this species.  Additionally, there were many more brush mice 

(Peromyscus boylii) and fewer white-footed mice (Peromyscus leucopus) in 2008.  

The appearance of these more xeric species is coincident with 2006, because the 

new reference site added that year at Bear Canyon is at a lower elevation with 

more piñon pine than other sites.   Changes in the numbers of these species may 

reflect observer differences as these species are similar.  In 2008, an increased 

effort was made to correctly identify these species based on the mammal key 

provided by Jennifer Frey. 

In 2006 we altering sampling of upland habitats from webs to transects to 

increase trapping success, but the improvement has not been consistently large.  

On average before 2006, upland webs on treatment and reference areas were 

34% and 23%, respectively, of the capture rate of riparian transects.  In 2006, 

upland transects capture rates were 80% of riparian for treatment locations and 

38% for reference locations indicating that traps configured in transects rather than 

webs captured more mammals.  In 2008, however, capture rates on upland 

treatment areas were 45% of riparian and upland reference areas were 27% of 

riparian, which is only somewhat improved over webs. 

 
Discussion  

As expected, response to thinning was species specific.  Data collected so 

far indicates that thinning has resulted in changes in populations of few species.   

No changes were found in 2008, though capture rates of small mammals were 

lower than in most other years.  Deer mice and voles have increased in the 

treatment area, at least in some years.  This effect was predicted in the EIS, 
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because more open forest conditions stimulate understory plant growth.  Increases 

in mice have the potential to increase populations of predators including raptors. 

There was considerable annual variability in small mammal abundances 

and owl detections (Figures 1 and 2).  In particular, there was considerable 

variability in the two pre-treatment years making it more difficult to assess impacts 

due to treatments.  2002, in particular, was a very dry year which probably had a 

large impact on wildlife populations and was probably responsible for the variability 

seen between 2002 and 2003 (Figure 4). Subsequent years were wetter though 

drought effects may last for several years.  Rainfall patterns of summer and winter 

precipitation vary in each year. 

 
Figure 4.  Accumulated precipitation in inches for winter (Oct.1 to March 31) and 
summer (July and August).  Data from Elk Cabin SNOTEL site in the Santa Fe 
Municipal Watershed.   2001 is the year prior to the start of the study and no 
mammal data was collected in 2007. 
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Deer mouse populations were lower in 2008 than most of the preceding 

years, particularly on reference sites.  Rainfall seemed to be about average for the 

study period, thus the decline is likely due to other causes.  Declines in 

populations can come from a wide range of abiotic and biotic sources including 

disease, predation, and food resources.  While treatment populations remained 

higher than reference populations, the difference was statistically non-significant.  

As noted in a previous report, the advantage of treatment sites may occur during 

years of heavy snowfall where open canopies facilitate earlier snow melt.  The 

winter preceding 2008 trapping was not particularly wet or dry. 

In addition, woodrats (Neotoma sp.) were conspicuously absent in 2008 

from many transects where they are usually found.  The highest number of 

woodrats was from 2003, before treatment, and a steady decline was apparent on 

both treatment and reference areas.  Capture rates of this magnitude have not 

been recorded since on treatment or reference sites for unknown reasons (Table 

2).  Even if captures were unusually high in 2003, captures have declined by 2006 

and 2008.  Disease, such as plague (Murray and Barnes 1969), and flucuations in 

food resources and predators (LoGuidice 2006) have been implicated in other 

woodrat declines  

Owl survey effort was minimal, but Flammulated Owl, an indicator species, 

remained in the watershed following treatments.  Presence/absence of owl 

species did not appear to vary with treatment, but there was considerable variation 

in number of detections by year.  A greater survey effort is needed to examine 

changes in owl populations.  
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Summary 

 A fuel reduction program began in the Santa Fe Municipal Watershed in 

2003 to reduce fire severity.  Data were collected from 2002 to 2008 on terrestrial 

birds including owls, small mammals, arthropods, and vegetation in forests subject 

to thinning and prescribed fire as well as untreated reference areas.  This report 

details data collected in 2008 within the context of comparable data collected in 

previous years.  No strong effects of thinning were found for small mammal 

populations though there were some years with positive effects of treatment for 

deer mice and voles.  No negative effects of treatment were identified.  Regardless 

of thinning, woodrats have declined on all sites during the study period.  Annual 

variation was apparent within all species and long term monitoring will be 

beneficial for revealing patterns and differences as well as recording important 

information on wildlife species in Santa Fe National Forest. 

 

Planned Products and Technology Transfer 

Presentations 

• Selected results presented at the Arizona-New Mexico Chapter of the Wildlife 

Society Annual Conference in Gallup, New Mexico on Feb 8, 2003.  

• A poster of the 2003 results was presented at the Arizona-New Mexico Chapter 

of the Wildlife Society Annual Conference in Safford, AZ on February 6, 2004.   

• We presented a poster of the results of the bird data at the Cooper 

Ornithological meeting in Flagstaff Arizona, May 2003 
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• Preliminary results were presented at a talk during the Santa Fe Forest Forum 

in October 2005 in Santa Fe, NM.   

• A summary of results was presented in a public meeting November 2, 2006 in 

Santa Fe, NM.   

• An analysis of mammal populations was presented at the Arizona-New Mexico 

Chapter of the Wildlife Society in Albuquerque, NM on February 8, 2007. 

• Results of the small mammal analysis were presented at the Fire Ecology 

meeting in Tucson, AZ in Jan. 2008. 

• A poster on the bird response to thinning was presented at the Partners in 

Flight meeting, McAllen, TX, Feb. 2008. 

• A poster of results was presented at the New Mexico Watershed Forum in 

Albuquerque, NM in Sept. 2008. 

Publications 

• Analysis of bird abundance in response to thinning is being published as part of 

the Proceedings of 4th International Partners in Flight, McAllen, TX, which 

should be available by the end of the year.  A preliminary copy appears as an 

appendix at the end of this report. 

• Analysis of small mammal populations in response to thinning and rainfall 

patterns was submitted to Restoration Ecology and a review is pending. 

Archiving 

Archiving data at the Rocky Mountain Research Station Data Archive is 

planned and complete for bird point count data (www.fs.fed.us/rm/data_archive).  

Archiving of small mammal data is expected in the near future. 
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Benefits to Users 

The information will be useful to the Santa Fe National Forest to help in 

future planning of actions to prevent catastrophic fires and to minimize the effect of 

such actions on wildlife.  We hope that other National Forest and other land 

managers will be able to use this information to plan actions that minimize the 

effect of forest thinning on wildlife populations.   
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Abstract.  Avian populations were monitored using point counts from 2002 

to 2007, 2 yrs before and 4 yrs after a 2800 ha fuel reduction project. The study 

area was within a ponderosa pine forest near Santa Fe, New Mexico, USA. 

Adjacent unthinned areas were also monitored as a reference for population 

variation related to other factors. For individual bird species populations, 

response generally only lasted one or two years and many species had no 

response despite the alteration of forest structure from greater than 1240 trees 

ha-1 to approximately 190 trees ha-1.  Response varied by species and with time 

after treatment.  For example, Hermit Thrush (Catharus guttatus) populations 

were consistently lower following treatments, while American Robins (Turdus 

migratorius) and Townsend’s Solitaires (Myadestes townsendi) had lower 

populations on treated areas in only one year. Broad-tailed Hummingbirds 

(Selasphorus platycercus) were consistently more abundant on treated areas, 

while Pine Siskins (Carduelis pinus) were more abundant on treated areas in 

2007 only.  Compiling responses for all species in all time periods, 14 species 

had positive responses to thinning, five had negative responses, seven had no 

responses, and one had a mixed response.  Additionally, the majority of the 

analyzed species identified as of regional concern by Partners in Flight in the 

southern Rocky Mountains had a positive response to thinning.  Nesting success 

varied by year, but we found no consistent pattern between thinned and 

unthinned areas for open-cup or cavity nests.  Positive response to thinning by 

species of conservation concern along with few negative responses indicates 
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that this type of fuel treatment may be an important tool for bird conservation in 

this region. 

 Key words: abundance, birds, nest success, New Mexico, silviculture, 

thinning 

Respuesta en escala pequeña en una comunidad aviar a un proyecto en escala 

grande de reducción de arboles en los Estados Unidos del sudoeste 

Resumen. Vigilaron a las poblaciones aviares usando cuentas de la punta 

a partir de 2002 a 2007, 2 años antes y a 4 años después de un proyecto de la 

reducción del combustible de 2800 ha. El área de estudio estaba dentro de un 

bosque del pino de ponderosa en la línea divisoria de las aguas municipal de 

Santa Fe cerca de Santa Fe, New Mexico, los E.E.U.U. Las áreas sin corte 

adyacentes también fueron vigiladas como referencia para la variación de la 

población relacionada con otros factores. Para las poblaciones individuales de la 

especie de pájaro, la respuesta duró generalmente solamente uno o dos años y 

muchas especies no tenían ninguna respuesta a pesar de la alteración de la 

estructura forestal de mayor de 1240 árboles ha-1 a aproximadamente 190 

árboles ha-1. La respuesta varió por especie y con tiempo después del 

tratamiento. Por ejemplo, Catharus guttatus poblaciones fueron 

sistemáticamente inferiores siguientes tratamientos, mientras que Turdus 

migratorius y Myadestes townsendi tuvieron una menor población en las zonas 

tratadas en un solo año. Amplia Selasphorus platycercus fueron 

consistentemente más abundantes en las áreas tratadas, mientras que Carduelis 

pinus fueron más abundantes en las áreas tratadas en 2007. Compilación de las 
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respuestas de todas las especies en todos los períodos de tiempo, había 14 

especies respuestas positivas a la clara, había siete respuestas negativas, seis 

no tienen respuestas, y uno tenía una respuesta mixta. Además, la mayoría de 

las especies analizadas identificados como de interés regional por Partners in 

Flight en el sur de las Montañas Rocosas había una respuesta positiva a 

adelgazar. Éxito de nidificación variada por año, pero no encontramos ningún 

cuadro diluya entre areas sin corte y áreas de libre taza o nidos en cavidad. 

Respuesta positiva al adelgazamiento de la conservación de especies de 

preocupación, junto con algunas respuestas negativas indica que este tipo de 

tratamiento de combustible puede ser una herramienta importante para la 

conservación de las aves en esta región. 
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INTRODUCTION 

We investigated the response of birds in a ponderosa pine forest in the Santa Fe 

Municipal Watershed, New Mexico, USA to a 2800 ha fuel reduction treatment 

applied to reduce potential fire severity and protect drinking water supplies.  

Wildfires potentially have a substantial negative impact on watersheds and water 

quality (Campbell et al. 1977, Roby 1989, Landsberg and Tiedemann 2000).  

Where watersheds provide drinking water, increases in sedimentation, turbidity, 

nutrients, and temperature following fire are a major concern (Landsberg and 

Tiedemann 2000).  Erosion control measures such as seeding with grasses have 

generally been ineffective at mitigating these types of post-fire impacts 

(Robichaud et al. 2000).  Thus, reducing fire severity may offer a better 

opportunity for protecting water quality.  To reduce fire severity, the quantity and 

arrangement of forest fuels can be manipulated through mechanical treatments 

or prescribed fire applications (Pollet and Omi 2002, Strom and Fulé 2007).  In 

the southwestern United States, low severity fires were part of the historic fire 

regime in ponderosa pine forests.  These types of fires, along with thinning of 

young trees, may help to restore historic conditions (Allen et al. 2002). The 

treatment, primarily removal of small trees, was applied over a large area and 

thus could potentially have a large-scale impact on bird populations.   

Compiling research results on silviculture, even within the same forest 

type, is complicated by the large variation in goals, methods, and removal criteria 

used, which in turn affect how wildlife habitats are altered.  Silvicultural practices 

related to fuel management goals have received less study than timber harvest 
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(Hejl et al. 1995).  Thinning related to fuel management focuses on reduction in 

fuel continuity and quantities, and has a smaller effect on bird communities than 

even-aged timber harvest (Thompson et al.1995).  Response is expected to be 

species specific and vary with season, scale, and timing.  In general, species 

associated with more open-forest conditions should increase following thinning, 

while the opposite is true for those associated with closed-canopy forest.  

Evaluation of response of individual species needs to consider past conditions 

and management goals.  Priority species for conservation have been identified 

by Partners in Flight, among others, to aid managers in maintaining avian 

populations. Thus, response of these species to fuel reduction treatments is of 

particular interest. 

Data on bird populations were collected before and after treatments, and 

on untreated reference locations during the same time period.  Individual species 

responses were evaluated in relation to conservation priorities developed for the 

southern Rocky Mountains by Partners in Flight (Rich et al. 2004).  In addition, 

nests of some species were located and monitored within the study area to 

further investigate impacts of thinning.   

 

METHODS 

Bird populations were sampled using a variable-distance point count method 

(Buckland et al. 2001).  Point count stations were established in a stratified 

random grid pattern across the north-facing slopes of the treatment area within 

the Santa Fe Municipal Watershed, Santa Fe County, New Mexico, USA.  Point 
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count stations were similarly located in reference or unthinned forest, which were 

in 2 sites of the same forest type outside the municipal watershed but within 6 

km, and 1 site located within the watershed ~3 km upstream from the treatment.  

Because data were collected before treatment occurred, 8 planned reference 

points received treatment and were not included in the analysis.  Final number of 

point count locations was 65 thinned points and 19 reference points.  Points in 

thinned areas of the watershed were spaced at 400 m, whereas points in 

reference areas were spaced at 200 m.  Collected distance data suggested that 

detections rapidly declined past 110 m.  Thus, point spacing appeared to be 

adequate to avoid double counting.   

We conducted point counts during four visits to each point in each year 

from 2002 to 2007 (19 May – 8 October).  Starting at sunrise, trained observers 

stood at a point and recorded all birds seen or heard for a period of 8 min (Ralph 

et al. 1993, Ralph et al. 1995).  Distance from the point to each individual bird 

was estimated or measured using a laser range-finder.  At the end of the 8-min 

count, the observer moved to another point.  The procedure was continued until 

bird activity noticeably diminished, generally around 10:00 MDT.  In most cases, 

5 points were completed per day by each of 3 observers.  Each observer 

conducted counts on reference and treated locations on all visits to reduce 

potential bias due to observer differences that could confound analysis of 

treatment effects.   

Thinning activities were conducted on 2800 ha of the Santa Fe Municipal 

Watershed.  Treatment application was not continuous and avoided riparian 
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areas and very steep slopes.  Thinning began in 2003, but primarily after the 

completion of point counts for that year, and continued into 2004.  Data collected 

in 2002 and 2003 were considered pre-treatment.  Fuel reduction included 

mastication, particularly along ridgelines, and cutting of small diameter (<15 cm) 

trees with chainsaws.  Tree trunks were left on the ground while limbs and 

branches were piled for burning although little burning occurred during the study.  

Thus, effects studied were primarily related to thinning where tree density was 

reduced from approximately 1240 trees ha-1 to approximately 190 trees ha-1.   

Nests were located in the study area for thinned and unthinned forest in 

2006 and 2007.  Nests were targeted from particular species groups to reduce 

variability in the data.  These included primary cavity nesters, secondary cavity-

nesters (chickadees), vireos, and flycatchers. Located nests were monitored to 

determine contents of the nest either through direct viewing or based on parental 

behavior until nests either fledged young or were no longer active.  Nests were 

monitored every 3 - 4 days until successful (at least 1 young fledged) or failed. 

 

STATISTICAL ANALYSES 

As an index of abundance we used the total numbers of each species at each 

point.  Because count periods included the breeding season and migratory 

periods, bird populations were expected to vary considerably over time.  To help 

account for this, the four counts per point per year were summed into two time 

periods.  Data were divided into early (mid-May to mid-July) and late counts (mid-

July to October) though there was variation in date of counts particularly in 2002, 
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the only year when counts were conducted past 5 September.  Additionally, while 

2003 was primarily a pre-treatment year, active treatment was noted near 12 

points in the late counts and these were removed from the analysis for that 

period.   

Distance to each detection was not used to estimate detection probability, 

because only two species had the recommended sample size of 50 detections 

for each year in each treatment type (Buckland et al. 2001).  Years or treatment 

could be combined to achieve adequate sample sizes for estimating detectability.  

However, because we were analyzing treatment effects within a BACI design 

(before-after control-impact, Underwood 1994), the differences that affect the 

variable of interest would have been averaged out.   

The treatment area was not uniformly thinned, but was interspersed with 

untreated sections.  These areas, however, were not extensive and individual 

birds were expected to use an area large enough to encompass at least some 

thinned areas and thus be influenced by fuel management activities.  Reference 

areas, on the other hand, were generally surrounded by large areas (>1000 ha) 

with no active fuel management.   

Impact of thinning for individual species was evaluated in a generalized 

linear mixed model using PROC GLIMMIX in SAS, version 9.1 (SAS Institute, 

Inc., Cary, NC) specifying a Poisson distribution to accommodate count data.  Fit 

of the model was evaluated by the deviance value ( 2Χ /df).  Year was considered 

a random rather than a fixed effect with point as the subject, because counts 

were repeated within a year on each point.  This addition helped remove 
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differences due to location of points.  The two pre-treatment years were 

combined, but each post-treatment year was evaluated separately where 

possible.  A significant (P < 0.05) interaction term of year and treatment was 

considered indicative of a treatment effect.   

Avian species with low counts (<40 total or 10 counted before and after for 

each treatment) were excluded from analysis.  Species were analyzed across 

individual post-treatment years if the total number of detections was greater than 

120 (i.e., average 10 per treatment per year), but some species’ populations 

could not be modeled with the generalized linear mixed model.  In particular, 

large treatment effects that resulted in strongly skewed data were problematic 

and the model would not converge.   

For species that did not converge or deviance values indicated poor fit of 

the model (0.6> 2Χ /df>1.4), we used a multi-permutation procedure (MRPP) to 

evaluate treatment effects (Mielke et al. 2001).  This technique does not require 

that the distribution of data be known and tests the differences between groups 

using Euclidian distance by evaluating the uniqueness of the results based on 

permutations of the other possible combinations of the data (Zimmerman et al. 

1985).   

Lastly, for species of lower abundance (40<n<120) we combined post-

treatment data into 2-yr intervals and evaluated using MRPP.  One species that 

met the criteria for analysis, Turkey Vulture (Cathartes aura), was excluded 

because of concern that detectability differences related to thinning, the variable 
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of interest, could confound analysis for this species, which was always detected 

visually. 

Nesting success was estimated using the Mayfield method (Mayfield 

1975).  Standard errors were estimated following Hensler and Nichols (1981).   

For comparing nests on reference and thinned areas, nests were grouped by 

type — cavity or open.  Success rates between treated and reference areas for 

these two nesting groups were compared using the program CONTRAST (Hines 

and Sauer 1989). 

 

RESULTS 

Seventy-nine species were recorded during counts although many were 

infrequently encountered.  For Dusky Flycatcher (Empidonax oberholseri) and 

Hammond’s Flycatcher (Empidonax hammondii), the dominant species recorded 

varied by year.  Because this pattern was potentially due to identification error 

and these species may be expected to respond differently to thinning, we 

excluded them from the analysis.   

For analysis by each post treatment year, 27 species met the criteria for 

analysis (Table 1).  Thirteen species responded positively to treatment in at least 

one year: Mourning Dove, Broad-tailed Hummingbird, Northern Flicker, Hairy 

Woodpecker, Western Wood-Pewee, Plumbeous Vireo, Clark’s Nutcracker, 

Common Raven, Violet-green Swallow, White-breasted Nuthatch, Pygmy 

Nuthatch, Western Bluebird, and Pine Siskin (see Table 1 for scientific names).  

Five species had negative responses: Steller’s Jay, Townsend’s Solitaire, 
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American Robin, Hermit Thrush, and Yellow-rumped Warbler.  Warbling Vireo 

had a mixed response, and seven species showed no response to treatments in 

any period (Table 1).    

 For species combined into 2-yr intervals (those with fewer annual 

detections), Olive-sided Flycatcher had a positive response to thinning while 

there was no response for Black-headed Grosbeak or Brown Creeper ( (Table 2).   

Proportion of visual only detections was 6.9% for treated areas and 3.2% 

for untreated areas in 2007.  Before treatment, the proportion of detections that 

were visual only was 3.7% in untreated areas and 5.3% in areas to be treated.  

Two species had relatively high proportions of visual detections, Violet-green 

Swallow and Western Bluebird (29% and 13%, respectively for 2007).   

Eleven species in these analyses are on the Partners in Flight list of 

species of conservation concern in the southern Rocky Mountain region (Table 

3).  This designation is based on an assessment of species vulnerability based 

on threats, population trend, size of the breeding population, and other factors 

(Panjabi et al. 2005).  Eight of these species had a positive response to 

treatment and one had a mixed response (Table 3).  Grace’s Warbler (Dendroica 

graciae) had a borderline negative response (P = 0.08), but only in the first year 

following treatment (Table 1).   

Nests of targeted species were monitored in 2006 (n = 54) and 2007 (n = 

73) (Table 4).  In 2006, success of cavity nesters in reference areas was higher 

than that in thinned areas ( 2
1Χ  = 17.13, P < 0.01), while for open-cup nesters 

success rates were lower on reference areas ( 2
1Χ = 57.03, P <0.01).  Many open-



 Bagne and Finch 13

cup nests failed during a storm that was more severe in the reference area, 

which is at a somewhat higher elevation.  In 2007, nesting success was not 

different for open-cup nests ( 2
1Χ  = 0.48, P = 0.49) and was marginally significant 

for cavity nests ( 2
1Χ  = 3.54, P = 0.06), though now in the opposite direction from 

2006 with higher nest success in thinned areas than reference areas.  Sample 

sizes were small, particularly for reference areas, making interpretation 

inconclusive (Table 4).   

 

DISCUSSION 

Overall 14 bird species had positive responses to treatment while 7 had negative 

responses.  The year of response varied, though most negative responses were 

detected in only 1 or 2 years while positive responses were more persistent.  

Hermit Thrush was the species most consistently negatively impacted by 

thinning.  Populations of Western Wood-Pewee, Violet-green Swallow, Pygmy 

Nuthatch, Western Bluebird, and Clark’s Nutcracker had positive responses in at 

least 3 of 4 years.  Only 1 species, Warbling Vireo, had a mixed response with 

both significant positive and negative responses from the model.  The graph of 

the least squares means showed a consistent pattern before and after treatment 

with reference abundance fluctuating annually and treatment abundance 

remaining relatively constant and lower.  Significant time by treatment 

interactions may be the result of this pattern and identifying response for this 

species is inconclusive.   
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In general, species associated with open forest conditions were favored by 

thinning, but contrary to expectations, there were no strong responses for 

species associated with closed canopy conditions with the exception of the 

Hermit Thrush.  We also found no impacts on nesting success, but interspecific 

variation could have masked effects and sample sizes were small.   

Timing of response varied both annually and within years.  Response was 

more likely to be detected during later years of the study, perhaps because small 

changes accumulate over time.  Differences in responses between early and late 

counts may represent differences in presence of migrants, breeding individuals, 

behavior, or sample sizes.  Often non-significant differences in one period were 

in the same direction as significant differences in the other indicating consistency 

in response.  Late counts are likely less robust than the early counts which were 

limited to the breeding season, but few identified responses were restricted to 

this period.  

No corrections were made for detectability outside of excluding Turkey 

Vulture from analysis.  Only 2 species were detected at rates high enough to 

estimate detectability between treatments and between periods.  Of primary 

concern to the study questions are detection differences due to treatment.  While 

treatment may affect sound attenuation, visual detection differences between 

thinned and unthinned areas are of a relatively large magnitude.  Few detections, 

however, were only visual and visual detections did not appear to vary much with 

treatment for most species.  The two species with relatively high proportions of 

visual detections, Violet-green Swallow and Western Bluebird (29% and 13%, 
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respectively for 2007), also were identified as responding positively to treatment, 

an effect that might be attributable to greater detection probability following 

thinning.  While greater visibility in thinned areas may have increased detections, 

this could not entirely account for the large magnitude of change in these species 

(average 64% and 34%, respectively for 2007).   

To aid interpretation of thinning impacts on bird communities, we 

evaluated species listed by Partners in Flight as species of regional concern for 

the southern Rocky Mountain region.  Eleven of these species were part of our 

analysis, and all of these species increased or were unaffected except Warbling 

Vireo, which had a mixed response.  Pygmy Nuthatch and Clark’s Nutcracker are 

not specifically associated with open forests, yet both of these priority species 

had positive responses to thinning (Table 3).  Grace’s Warbler was the only 

regionally declining species which had a negative, but non-significant, response 

in the first three years post-treatment.  More study is warranted for this species.   

The propensity for positively responding species to also be of regional 

conservation interest may indicate that thinning treatments, such as the one 

conducted here, benefit some bird species of conservation concern.  This pattern 

may result from the predominance of fire-suppressed forests across the 

landscape.  Not surprisingly, aerial foraging species were among those that 

benefited.  Two declining species that feed primarily on pine seeds, Clark’s 

Nutcracker and Pine Siskin, also benefited, perhaps from increased cone 

production in ponderosa pines initiated by thinning (Peters and Sala 2008).  

 While the fuel reduction treatments addressed in this study appeared to be 



 Bagne and Finch 16

beneficial for many bird species, we cannot assume that all silvicultural 

treatments will have similar results.  The large scope of the treatment restricted 

replication and precludes extrapolating results to other areas.  Additionally, no 

wood was removed, no roads were created, and thinning focused on small 

diameter trees; all factors that may alter effects.  Nevertheless, results of this 

study are promising, not only for the lack of negative impacts on birds from fuel 

treatments, but also in support of implementing fuel management to aid some 

declining bird species.   
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Table 1.  Response of common bird species to thinning in a Southwestern ponderosa pine forest for each post-treatment 

year.  Mean differences in counts between reference and control points over time are presented along with P values from 

the corresponding statistical test.  Procedures used were generalized linear mixed models (GLMM) or multi-response 

permutation procedure (MRPP) when models did not converge or fit was poor (0.6> 2Χ /df>1.4).  Mean difference is in 

comparison to reference sites, thus a negative value indicates a positive response to thinning.  P values ≤0.05 appear in 

bold. 

 

   Post year 1  Post year 2 Post year 3 Post year 4 

Species Perioda Analysis 
mean 

differenceb 
P 

mean 

differenceb 
P 

mean 

differenceb 
P 

mean 

differenceb 
P 

Mourning Dove 

(Zenaida macroura) 
early MRPP -0.04 0.12 -0.06 0.14 -0.29 0.04 -0.07 0.39 

early GLMM -0.22 0.06 -0.20 0.06 -0.14 0.12 -0.25 0.05 Broad-tailed Hummingbird* 

(Selasphorus platycercus) late MRPP -0.20 0.10 -0.33 0.03 0.01 0.83 0.00 0.64 
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early GLMM -0.22 0.12 -0.26 0.05 -0.09 0.38 -0.31 0.02 Northern Flicker  

(Colaptes auratus) 
late GLMM -0.22 0.18 0.06 0.65 -0.14 0.64 -0.29 0.42 

early MRPP -0.20 0.02 -0.05 0.45 -0.25 0.01 -0.05 0.67 Hairy Woodpecker 

(Picoides villosus) late GLMM -0.09 0.26 -0.06 0.81 -0.08 0.24 0.08 0.30 

early MRPP -0.23 <0.01 -0.40 <0.01 -0.42 <0.01 -0.51 <0.01Western Wood-Pewee 

(Contopus sordidulus) late MRPP -0.27 0.01 -0.37 0.01 -0.69 <0.01 -0.7 <0.01

Cordilleran Flycatcher* 

(Empidonax occidentalis) 
early GLMM 0.00 0.94 -0.16 0.22 -0.01 0.64 -0.10 0.38 

early MRPP -0.01 0.35 -0.08 0.18 -0.30 0.01 -0.27 0.04 Plumbeous Vireo*  

(Vireo plumbeus) late MRPP 0.00 1.00 0.21 0.21 0.15 0.09 -0.14 0.12 

Warbling Vireo*  

(Vireo gilvus) 
early MRPP -0.30 0.01 0.44 <0.01 0.05 <0.01 0.26 <0.01

Steller's Jay  early GLMM 0.07 0.44 0.01 0.41 -0.08 0.61 0.48 0.01 
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(Cyanocitta stelleri) late MRPP 0.41 0.02 0.22 0.39 0.37 0.07 0.06 0.48 

Clark’s Nutcracker* 

(Nucifraga columbiana) 
late MRPP -0.57 0.07 -0.52 0.03 -0.54 0.02 -0.47 0.02 

early GLMM -0.11 0.63 -0.30 0.09 -0.17 0.24 -0.09 0.51 Common Raven  

(Corvus corax) late GLMM -0.44 0.01 -0.22 0.18 -0.38 0.02 -0.07 0.80 

early MRPP -0.30 0.02 -0.32 0.04 -0.65 0.00 -0.57 <0.01Violet-green Swallow* 

(Tachycineta thalassina) late GLMM -0.35 0.01 -0.55 0.05 -0.43 0.03 -0.71 0.01 

early GLMM -0.42 0.09 0.22 0.36 -0.24 0.16 0.23 0.37 Mountain Chickadee 

(Poecile gambeli) late GLMM 0.09 0.93 0.54 0.50 0.33 0.33 0.01 0.63 

early GLMM -0.03 0.54 -0.11 0.20 0.02 0.57 0.15 0.70 White-breasted Nuthatch 

(Sitta carolinensis) late GLMM -0.37 0.01 -0.52 <0.01 0.02 0.66 -0.29 0.07 

early GLMM -0.14 0.28 -0.06 0.75 -0.11 0.55 0.13 0.18 Red-breasted Nuthatch 

(Sitta canadensis) late GLMM 0.00 0.22 -0.02 0.97 -0.09 0.85 -0.08 0.10 
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early MRPP -0.36 0.01 -0.13 0.20 -0.39 0.01 -0.32 <0.01Pygmy Nuthatch*  

(Sitta pygmaea) 
late MRPP -0.06 0.26 -0.53 <0.01 0.01 0.13 -0.19 0.01 

early MRPP -0.08 0.01 -0.35 <0.01 -0.20 <0.01 -0.26 <0.01Western Bluebird*  

(Sialia mexicana) late MRPP -0.02 0.05 -0.21 0.01 0.03 0.18 -0.42 <0.01

Townsend's Solitaire 

(Myadestes townsendi) 
early GLMM 0.06 0.46 0.18 0.10 0.26 0.06 0.29 0.03 

American Robin 

 (Turdus migratorius) 
early GLMM 0.06 0.59 0.10 0.37 0.56 <0.01 0.01 0.93 

Hermit Thrush  

(Catharus guttatus) 
early GLMM 0.20 0.14 0.40 0.02 0.48 0.01 0.66 0.00 

Yellow-rumped Warbler 

(Dendroica coronata) 
early GLMM 0.50 0.01 -0.04 0.83 0.22 0.42 0.22 0.01 

Grace's Warbler* 

(Dendroica graciae) 
early GLMM 0.28 0.08 0.25 0.21 0.21 0.22 -0.04 0.68 
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Western Tanager  

(Piranga ludoviciana) 
early GLMM -0.07 0.62 -0.01 0.91 0.26 0.27 0.20 0.48 

Chipping Sparrow  

(Spizella passerina) 
early MRPP 0.21 0.07 -0.09 0.23 -0.04 0.68 -0.07 0.59 

early GLMM 0.06 0.43 -0.27 0.14 -0.07 0.29 -0.02 0.65 Dark-eyed Junco 

 (Junco hyemalis) late GLMM -0.26 0.13 0.29 0.25 -0.27 0.12 -0.05 0.96 

early MRPP -0.12 0.40 -0.31 0.20 -0.20 0.50 -0.31 0.02 Pine Siskin*  

(Cardeulis pinus) late MRPP 0.11 0.38 -0.23 0.11 -0.12 0.09 -0.59 <0.01

a“Early” were points conducted mid-May through June.  “Late” were August through October. 

bDifference in average number per count based on (REFpost - REFpre) - (TRTpost - TRTpre), REF = reference TRT = 

treatment. 

*Partners in Flight species of regional concern in southern Rocky Mountains. 
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Table 2.  Uncommon species response to treatment for the study period divided into 2-yr intervals.  Results are from 

multi-response permutation procedure (MRPP).  P values <0.05 appear in bold. 

  Post year 1-2  Post year 3-4 

Species Perioda 

mean 

differenceb P  

mean 

differenceb P 

early 0.00 0.71  0.08 0.37 Brown Creeper (Certhia 

americana) late -0.02 0.12  -0.12 0.12 

Olive-sided Flycatcher* 

(Contopus cooperi) early -0.09 0.14  -0.31 <0.01 

Black-headed Grosbeak 

(Pheucticus 

melanocephalus) 

early 0.15 0.21  -0.06 0.27 

a“Early” were points conducted mid-May through July.  “Late” were August through October. 

bDifference in average number per count based on (REFpost - REFpre) - (TRTpost - TRTpre), REF = reference TRT = 

treatment. 

*Partners in Flight species of regional concern in southern Rocky Mountains. 
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Table 3.  Traits of Partners in Flight priority species analyzed and average thinning response over 4 years post-treatment 

in order of ascending regional population trend. Difference is in comparison to reference sites, thus a negative value 

indicates a positive response to thinning. Significant differences (P ≤ 0.05) are in bold. 

 Average 

difference 

per counta 

Regional 

Population 

Trendb 

Nest type Primary diet, 

foraging location 

Primary breeding habitat 

Pygmy Nuthatch  

(Sitta pygmaea) 

-0.27 ≥50% 
decrease 

cavity Insectivore, bark Mature ponderosa pine 

forests 

Pine Siskin  

(Cardeulis pinus) 

-0.21 ≥50% 
decrease 

open Granivore, canopy Open coniferous forests 

Broad-tailed Hummingbird 

(Selasphorus platycercus) 

-0.22 15-49% 
decrease 

open Nectarivore, 

understory 

Ponderosa pine and mixed 

conifer forests 

Violet-green Swallow 

(Tachycineta thalassina) 

-0.46 15-49% 
decrease 

cavity Insectivore, aerial Open deciduous and 

coniferous forests 

Grace's Warbler 0.19 15-49% 
decrease 

open Insectivore, canopy Mature ponderosa pine 
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(Dendroica graciae) forests 

Clark's Nutcracker 

(Nucifraga columbiana) 

-0.33c Variable or 
unknown 

open Granivore, canopy Ponderosa pine, mixed 

conifer and subalpine 

forests 

Plumbeous Vireo  

(Vireo plumbeus) 

-0.16 Variable or 
unknown 

open Insectivore, canopy Open ponderosa pine and 

piñon juniper woodland 

Western Bluebird  

(Sialia mexicana) 

-0.22 Variable or 
unknown 

cavity Insectivore, aerial 

and ground 

Open coniferous and 

deciduous woodlands 

Warbling Vireo  

(Vireo gilvus) 

0.14 Variable or 
unknown 

open Insectivore, foliage 

gleaning 

Mixed deciduous 

woodlands and riparian 

forests 

Olive-sided Flycatcher 

(Contopus cooperi) 

-0.10 Variable or 
unknown 

cavity Insectivore, aerial Forest edges and 

openings, mixed conifer 

forests 

Cordilleran Flycatcher -0.06 15-49% 
increase 

open Insectivore, aerial Mixed conifer and  riparian 
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(Empidonax occidentalis) forests 

a”Early” period across all years. 

bFor Partners in Flight Southern Rocky Mountains Bird Conservation Region, based on Breeding Bird Survey data 1966-

2001 (see Panjabi et al. 2005).  

c”Late” counts, few counted in early period.
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Table 4.  Percent of cavity and open-cup nests that were successful at 30 days 

as estimated by the Mayfield method for 2006 to 2007 for thinned and reference 

sites.   Cavity nesting species included Northern Flicker, Hairy Woodpecker, 

Red-naped Sapsucker (Sphyrapicus nuchalis), and Mountain Chickadee.  Open-

cup nesters included Western Wood-Pewee, Hammond’s Flycatcher, Cordilleran 

Flycatcher, Plumbeous Vireo, and Warbling Vireo. 

   
 Thinned Reference 

 Open-cup Cavity Open-cup Cavity 

 n % success n % success n % success n % success

2006 15 54.3 18 62.6 11 10.5 12 82.7 

2007 31 59.4 14 83.7 15 62.0 13 75.3 

 

 



Geodatabase (NAD83) Feature Dataset Feature Classes Description
Data 

Steward

ALP_UTM13_NAD83.mdb Land

Admin_Forest, Proc_Forest, 
Ranger_District, Sections, 
SFNF_ALP_Ownership, 
Surface_Ownership, Townships, 
Wilderness

STATEWIDE datasets except for SFNF_ALP_Ownership.  Similar 
to SFE_LAND geodatabase, but the source is ALP (Automated 
Lands Project). Once Roger verifies this dataset it will replace the 
LAND geodb (not verified as of 12/08).

Roger 
Norton

CFF.mdb cff lines and points
Cartographic Feature Files (all lines and points that are on 
1:24,000 topo maps) GIS

SFE_ACTIVITY.mdb
Activities 
(FACTS) ActivityPolygon

Ground disturbing activities, planned, NEPA, or accomplished 
polygons

David 
Lawrence

SFE_CONSTRUCT_FEAT.mdb
Constructed 
Features Constructed_Feature_ln

Constructed_Feature_pl
Constructed_Feature_pt

SFE_FIRE.mdb
Fire 
Management Communities_at_Risk Points of communites at risk from wildfire

Communities_at_Risk_WUI
Includes both WUI (USFW approved) and additional areas District 
FMOs added

Fire_History_pl
Fire_History_pt
Fire_Management_Unit Relates to prioritization of suppression efforts and resources
Fire_Management_Zones Used to be known as Representative Locations (RLs)
Fire_Planning_Unit Administrative/Organizational boundary for fire planning.

Fire_Restriction
Preplanning attempt to map closure areas when the Forest goes 
into Stage I, II, or III fire restrictions.

Fire_Severity
Areas burned severely by fire - only available for larger fires 
where BAER work was done.

Helicopter_Dip_Sites Points
Wildland_Fire_Use Areas on the Forest where WFU is allowed or is not allowed.
Wildland_Urban_Interface_pl Wildland Urban Interface Areas approved by USFW

SFE_LAND.mdb Land Admin_Forest
Congressional_District empty
County Entire state
Other_National_Designation
Proc_Forest Proclaimed Forest Boundary
Quad_Grid 24k entire state
Ranger_District
Sections Public Land Survey System sections
Special Interest Mgt Includes Research Natural Areas
State
Surface_Ownership
Townships
Wild_and_Scenic_Rivers
Wilderness

SFE_OTHER.mdb
Reference 
Features Abandon_Mine

Admin_Site_pt Administrative sites (district offices, work centers, etc.)
Air_Photo_Centers
Air_Photo_Flight_Line Only west side
City
GNIS Geographic Names Info System

Law_Enforcement_Violations_*
From LEIMARS database, offenses include illegal campfire, traffic 
accident, poaching, illegal removal of timber, etc.

Quad_Index_24k 1:24,000 quad boundaries for SFNF
Quarter_Quad_Index QQs for 24k 
Structure_pt Points from CFFs (more under /fsfiles/ref/library/gis/county)
Tower Towers (lookouts, cell towers, etc.)
Town
Utility_Line
Weather_Station RAWS, SNOTEL

SFE_PLANNING.mdb
Plan Use 
Boundaries Ecosystem Management Areas

EMA_Subunits

Brian 
Davidson

Roger 
Norton

GIS

Constructed features depicts range improvements.  It will soon 
also have buildings, admin sites, lookouts, and similar features.  
Water points may also be found in SFE_WATER.mdb 
Water_Point.

Robert 
Morales/Bill 
Armstrong

Santa Fe National Forest - Location of GIS Data - Updated 12-11-08
Check metadata for more information on each layer

Geodatabases are located in the Forest library:  J:/fsfiles/ref/library/gis/forest

Fire history points and polygons

Backup of corporate geodatabases (if you are "locked out") located here:  J:/fsfiles/ref/library/gis/forest/corporate_copy



Geographic_Area Empty

Ira_sda

Inventoried Roadless Areas AND Special Designated Areas; 
IRAs are the polygons that have a 1C, 1B, or 1B1 in the 
CATEOGRY field

Land_Use_Zones Empty

Management Areas
Management Areas, EXCLUDES "I" areas (contact Mike Bremer 
for those)

SFE_RANGE.mdb Rangeland Allotment
Exclosure
General_resource_area
Keyarea
Pasture

SFE_RECREACTION.mdb Recreation NVUM_survey_pts_2003 National Visitor Use Monitoring Pts from 2003 surveys
Recreation_Niche Recreation opportunites
Recreation_Opport_Spectrum ROS
Recreation_Site_ln empty (trails are in SFE_TRANSPORTATION.mdb)
Recreation_site_pl empty
Recreation_site_pt Campgrounds, trailheads, etc.
Wilderness_Recreation_Mgt_pl empty
Wilderness_Recreation_Mgt_pt empty

SFE_TEU.mdb
Terrestrial 
Ecological Units TEU_Land_Type

TEU tables also included (e.g. Interps_SoilPotential, SFmagLEG, 
etc.; link tables to feature class by MUNTNUM); Additional info on 
TEU fields and definitions under: 
j/fsfiles/ref/library/gis/forest/metadata/teu*

Carol 
VanDorn

SFE_TRANSPORTATION.mdb Transportation Road_Linked_Infra

Road_Route linear event link to Infra (linear_event table); see 
metadata for date of latest link (update); inlcudes maintenance 
levels, surface type, etc.

Road_Main Main roads (arterial, county, highways, etc.)
Road_Route Roads

Trail_Linked_Infra
Trail_Route linked to Infra (linear events) based on TRL_NO; 
includes trail names.

Trail_ln Arc level trails includes GPS status
Trail_Route Trails
TravelManagementArea Empty (will have "areas" open to XC travel)

SFE_VEGETATION.mdb Vegetation Base_Vegetation_Location Compartments
Base_Vegetation_Site 1:24k scale veg polgyons with cover types
Invasive_Plant Weeds
Mid_Level_Vegetation empty
Potential_Natural_Veg empty (can try TEU)

SFE_WATER.mdb Water Flood_Plain Derived from TEU query
Hydrologic_Unit_4th_Code
Hydrologic_Unit_5th_Code
Hydrologic_Unit_6th_Code

Nat_Wetland_Inv
Current available data from USFW NWI mapped at 24k; (Pecos 
and Rio Grande Rivers, Seven Springs quad)

Riparian_area_TEU Derived from TEU query (see metadata)
Riparian_buffer Perennial streams and water bodies buffered 100 ft

Stream_arc 1:24k streams with CFF code (perennial, intermittent), no name
Stream_Gradient Gradient for perennial streams (see metadata)

Stream_Road_Intersect
Points where streams and ML 2,3,4 roads intersect (created 8-22-
08, Infra roads may have changed since then)

Stream_Route 1:24k streams with names, no CFF code
Water_Body Water bodies (polys)

Water_Point
Water points (springs, lakes, etc.).  Water points may also be 
found in SFE_CONSTRUCT_FEAT.mdb (range improvements)

Watershed_Improvement_pl empty

SFE_WILDLIFE.mdb Elk Calving Areas From NM Game & Fish and Esther Nelson in 2006
Crucial_Winter_Range Source:  Mary Orr
RMEF_Crucial_Summer_Range From Rocky Mtn Elk Foundation 
RMEF_Summer_Range From Rocky Mtn Elk Foundation 
RMEF_Winter_Range From Rocky Mtn Elk Foundation 

Goshawk Goshawk_Foraging_Area
Goshawk_pl Goshawk management areas
Goshawk_Replacement_Nest_Site
Goshawk_Survey

Jemez_Mountai
n_Salamandar JMS_Conservation_Area

Brian 
Davidson

Diane 
Taliaferro/Jo

an Hellen

Kiernan 
Holliday/Dia
ne Taliaferro

Rob Potts

David 
Lawrence

Carol 
VanDorn



JMS_Occupied_Stands
UPDATED using the new (2006) ev_base vegetation layer & 
JMS_Survey_Positive

JMS_Survey_Negative
JMS_Survey_Positive

Mexican_Spotte
d_Owl Mexican_Spotted_Own_pl MSO PACs

MSO_Critical_Habitat
MSO_Nest_Roost_Site
MSO_Observations_89_05
MSO_Restricted_Area

Migratory_Bird Migratory_Bird_Corridor Important Bird Areas from 2001
Other American_Marten_Survey

Black_Swift_Nest
Jumping_Mouse_Habitat From Wayne Robbie query of TEU grassy wet meadows
Raptor_Observation

Peregrine_Falco
n Peregrine_Falcon_Nest

Peregrine_Falcon_Zone
Plant TES_Plant Includes Holy Ghost Ipomopsis, AZ Willow, etc
Rio_Grande_Cut
throat RGCT_Occupied_Stream From Sean Ferrell, 2006

RGCT_Restoration_Opp From Sean Ferrell, 2006
Old_Fauna Wildlife_Feature_pl

Wildlife_Feature_pt
Wildlife_Historical_Feature_pl
Wildlife_Historical_Feature_pt
Wildlife_Observations_pl
Wildlife_Observations_pt
Wildlife_Survey_pl
Wildlife_Survey_pt

GIS Layer Related DB Status Location Data Steward

Air - Airbasins From NMED J:\fsfiles\ref\library\gis\state\Airshed_ext_data.mdb\Airbasin Jeanne Hoadley
Fire Aviation Hazards including Military 
Training Routes

MTRs downloaded May 2006 (can be updated 
every 28 days).

/fsfiles/office/gis/fire/aviation/hazards;  
J:/fsfiles/office/gis/arcgis/layer_files/aviation_hazards_military.lyr Bob Skeen

Fire Closure Areas/Restrictions

For when fire restrictions go into effect, done 
summer 2005 - CONTACT AL FOR 
QUESTIONS J:/fsfiles/office/gis/fire/restrictions/layers GIS

Fire Dispatch Zones /fsfiles/ref/library/gis/state/dispatch GIS
Fire LANDFIRE Biophysical 
Settings/Potential Veg LANDFIRE Feb. 2008.  See metadata for more info J:\fsfiles\office\gis\fire\landfire\layers\bps GIS

Fire LANDFIRE Canopy Cover LANDFIRE Feb. 2008.  See metadata for more info J:\fsfiles\office\gis\fire\landfire\layers\can_cov GIS

Fire LANDFIRE Canopy Height LANDFIRE Feb. 2008.  See metadata for more info J:\fsfiles\office\gis\fire\landfire\layers\can_ht GIS

Fire LANDFIRE Canopy Bulk Density LANDFIRE Feb. 2008.  See metadata for more info J:\fsfiles\office\gis\fire\landfire\layers\cbd GIS

Fire LANDFIRE Canopy Base Height LANDFIRE Feb. 2008.  See metadata for more info J:\fsfiles\office\gis\fire\landfire\layers\cbh GIS

Fire LANDFIRE Existing Veg Height LANDFIRE Feb. 2008.  See metadata for more info J:\fsfiles\office\gis\fire\landfire\layers\ev_ht GIS

Fire LANDFIRE Fire Behavior Models (13) LANDFIRE Feb. 2008.  See metadata for more info J:\fsfiles\office\gis\fire\landfire\layers\fbfm13 GIS

Fire LANDFIRE Fire Behavior Models (40) LANDFIRE Feb. 2008.  See metadata for more info J:\fsfiles\office\gis\fire\landfire\layers\fbfm40 GIS
Fire LANDFIRE Fire Regime Condition 
Class LANDFIRE Feb. 2008.  See metadata for more info J:\fsfiles\office\gis\fire\landfire\layers\frcc GIS

Fire LANDFIRE Succession Class LANDFIRE Feb. 2008.  See metadata for more info J:\fsfiles\office\gis\fire\landfire\layers\sclass GIS

Fire Preplan Areas J:/fsfiles/office/gis/fire/preplan/wildcad/layers/preplan_sf.shp GIS

Fire Regime Condition Class DRAFT Jemez Mountains, from TNC  j:/fsfiles/office/gis/fire/layers/frcc_west GIS

Fire Structures, Driveways, fire hydrants

Polys from Sandoval & Los Alamos Counties; 
points from Mora & Santa Fe Counties under 
/fsfiles/ref/library/gis/county

/fsfiles/ref/library/gis/forest/SFE_OTHER.mdb structure_pt and 
/fsfiles/ref/library/gis/forest/county GIS

Forestry Old Growth - Designated
Areas from 1987-1992 NEPA assessment that 
ID'd potential areas to manage for OG /fsfiles/office/gis/forestry/old_growth/layers/dsog

David 
Lawrence

Forestry Old Growth - Possible

RSAC/Jessica/Lisa effort using remote sensing 
to ID possible OG areas.  NOT GROUND 
TRUTHED /fsfiles/office/gis/forestry/layers/east_ogp

David 
Lawrence

Forestry Old Growth in Surveyed Stands

Based on Regis Cassidy's RMRIS query for 
high productivity sites, revised for FSVeg 
tables; only available in stands that have had a 
stage 2 stand survey /fsfiles/office/gis/forestry/old_growth/layers/survstand_oldgrowth_hiprod.shp

David 
Lawrence

Forestry Pest Damage 1998 - 2008 GIS layers from aerial detection /fsfiles/ref/library/gis/forest/pest_survey
David 

Lawrence

Geology - volcanic vents 1:500k from USGS/NMBM /fsfiles/ref/library/gis/state/geol_vents Larry Gore

Geology 24k & faults 5 quads on Jemez available (draft) J:/fsfiles/office/gis/minerals/geology_quads/NMBGMR-2005 Larry Gore

GIS Ref 1935 Air Photo Flown in 1935, roughly georeferenced /fsfiles/ref/library/rs/airphoto_1935_east or west.img GIS

GIS Ref 24k softcopy quads MOSAIC Mosaiced for east and west sides /fsfiles/ref/library/gis/quad/mosaics GIS

GIS Ref 24k, 100k, 250k softcopy quads /fsfiles/ref/library/gis/quad/24k (100k & 250k also) GIS

GIS Ref 24k, 100k, 250k quad boundaries /fsfiles/ref/library/gis/state GIS

GIS Ref- aspect (0-360 degrees) Generated from 30 meter DEM /fsfiles/ref/library/gis/forest/aspect GIS

GIS Ref Digital Elevation Model 10 meter 10 meter /fsfiles/ref/library/gis/forest/elevation GIS

GIS Ref Digital Elevation Model 30 meter 30 meter /fsfiles/ref/library/gis/forest/elev_30m GIS

Other GIS Data - some still in NAD27

FAUNA Wildlife-* LAYERS HAVE NOT BEEN UPDATED SINCE 
4/05

Charlie 
Gobar

Chantel 
Cook

Charlie 
Gobar



GIS Ref Digital Ortho Quads 1996 - 
MOSAIC East, west, and central mosaics; MrSID format /fsfiles/ref/library/rs/doq GIS
GIS Ref Digital Ortho Quads (DOQs), 
1996 & 2005/2006 1 meter resolution /fsfiles/ref/library/rs/doq_1996 and doqq_2005 GIS

GIS Ref Forest Service Shield Shapefile shaded green and yellow
J:/fsfiles/office/gis/carto/fsshield.shp; 
j:/fsfiles/office/gis/arcgis/layer_files/fsshield*.lyr GIS

GIS Ref forest visitor map (2005) Forest Visitor Maps, east and west /fsfiles/ref/library/gis/forest/visitor_*.tif GIS

GIS Ref Region 3 Data Regionwide data (R3 forests, etc.) J:/fsfiles/ref/library/gis/r3 GIS

GIS Ref Satellite Imagery 2000 - 2002 images /fsfiles/ref/library/rs GIS

GIS Ref Slope Percent slope grid from 30 meter DEM /fsfiles/ref/library/gis/forest/slope_percent GIS

GIS Ref State Data
Statewide data (states, rivers, lakes, 
ownership…) J:/fsfiles/ref/library/gis/state GIS

GIS Ref USA Data
Nationwide data (states, rivers, lakes, fed 
lands…) J:/fsfiles/ref/library/gis/usa GIS

GIS Ref Zip Codes From 2000 /fsfiles/ref/library/gis/usa GIS

Heritage Resource Survey Areas INFRA See Mike Bremer Sensitive Mike Bremer

Heritage Sites (lines, pts, polys) INFRA See Mike Bremer Sensitive Mike Bremer

Lands BLM Wilderness Wilderness and wilderness study areas J:\fsfiles\ref\library\gis\state\Land_ext_data.mdb\BLM_wild_study_areas GIS

Lands Indian Reservations J:\fsfiles\ref\library\gis\state\Land_ext_data.mdb\Indian_Reservations GIS

Lands Land Grants J:\fsfiles\ref\library\gis\state\Land_ext_data.mdb\Land_grants GIS

Lands Mineral Ownership From BLM (subsurface ownership) J:\fsfiles\ref\library\gis\state\Land_ext_data.mdb\Mineral_Ownership GIS

Minerals Mines Sites INFRA Abandoned and active (also in GNIS) /fsfiles/ref/library/gis/state/mines Larry Gore

Minerals Oil-Gas Lease Areas INFRA J:/fsfiles/office/gis/minerals/layers/oil_gas_leases.shp Larry Gore

Physical Surface Geology 1:500k scale J:\fsfiles\ref\library\gis\state\Physical_Surface_ext_data.mdb\GEOLOGY Larry Gore

Physical Surface LULC Land Use Land Cover from USGS J:\fsfiles\ref\library\gis\state\Physical_Surface_ext_data.mdb\LULC_GENERAL GIS

Physical Surface Soils 1:1,000,000 scale J:\fsfiles\ref\library\gis\state\Physical_Surface_ext_data.mdb\SOILS GIS

Rec. Sites, Dispersed Working on w/Districts in 2007 /fsfiles/ref/library/gis/(district name) Diane Taliaferro

Roads Areas with motorized restrictions

Includes closure orders (seasonal & permanent 
closures), non-motor areas from IRAs, Forest 
Plan, etc. J:/fsfiles/office/gis/roads/ohv/layers/geographic_areas - existing_direction GIS

Roads Mileposts For state and interstate roads /fsfiles/ref/library/gis/state/mileposts.shp GIS

Roads RAP -  districts Coyote, Cuba, Espanola draft as of Jan. 2005 J:/fsfiles/office/gis/roads/rap/layers/(district) Henry Gallegos

Roads RAP -  forestwide levels 3&4 For the most part final as of Jan. 2005 J:/fsfiles/office/gis/roads/rap/layers/forest/rap_levels_3_4.shp Henry Gallegos

Transportation Airports Statewide J:\fsfiles\ref\library\gis\state\Trans_ext_data.mdb\Airports GIS

Transportation Major Roads Statewide J:\fsfiles\ref\library\gis\state\Trans_ext_data.mdb\Major_Rds GIS

Transportation Railways Statewide J:\fsfiles\ref\library\gis\state\Trans_ext_data.mdb\railway GIS

Transportation Road Crashes
Statewide 1996-2005 (also see LEIMARS 
database) J:\fsfiles\ref\library\gis\state\Trans_ext_data.mdb\Road_Crashes GIS

Transportation Traffic Statewide GIS
Utilities PNM Transmission Lines, 
Conductors, Transformers, etc. Statewide J:\fsfiles\ref\library\gis\state\PNM_ GIS

Water Acequias/conveyances From the NM State Engineer's Office J:\fsfiles\ref\library\gis\state\acequia.shp GIS

Water Aquifers Statewide J:\fsfiles\ref\library\gis\state\Water_ext_data.mdb\AQUIFER GIS

Water Evaporation Annual evaporation from shallow lakes /fsfiles/ref/library/gis/state/evaporation GIS

Water FEMA Floodplain Maps
As of 12/08 only available for Santa Fe and 
Sandoval Counties J:\fsfiles\office\gis\water\fema_dfirm Danielle Montes

Water Impaired Waters (303d, 305b, lakes 
and streams From NMED (2006), entire state of NM J:\fsfiles\ref\library\gis\state\Water_ext_data.mdb\Impaired_* GIS

Water NMED Benthic Sites /fsfiles/ref/library/gis/state/benthic_sites GIS

Water NMED fish monitoring sites /fsfiles/ref/library/gis/state/fish_sites GIS

Water NMED geomorphic monitoring sites /fsfiles/ref/library/gis/state/geomorph_monitoring_sites_nmed.shp GIS

Water NMED Surveyed Reaches /fsfiles/ref/library/gis/state/wq_reaches GIS

Water NMED water qual monitor. Sites /fsfiles/ref/library/gis/state/chem1_sites GIS

Water NMED water qual monitor. Sites /fsfiles/ref/library/gis/state/chem2_sites GIS

Water Precipitation 1931-1960 Annual in inches, 1931-1960 /fsfiles/ref/library/gis/state/precip_hist (lines) GIS

Water Precipitation 1961-1990 Annual in inches, 1960-1991 /fsfiles/ref/library/gis/state/precip.shp (polys) GIS
Water Stream-Road-TEU erosion prone 
areas analysis Contact Danielle Montes for specific questions /fsfiles/office/gis/water/layers/ dmontes

Water Wells From University of NM /fsfiles/ref/library/gis/state/water_well GIS

Water Wells From Office of State Engineer J:\fsfiles\ref\library\gis\state\Water_ext_data.mdb\OSE_Wells_jan03 GIS

Wildlife Game Management Units 2006 statewide hunting units J:\fsfiles\ref\library\gis\state\Wildlife_ext_data.mdb\GMU_2006 GIS
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