
Research Natural Area Evaluation 

Background 
Research natural areas (RNAs) are a type of special area within the National Forest System designated for 
their unique or special characteristics (FSM 1905 – Definitions). As special areas, RNAs must be 
supported by desired conditions or other plan components developed in the revised forest plan. RNAs are 
physical or biological units in which current natural conditions are maintained insofar as possible. These 
conditions are ordinarily achieved by allowing natural physical and biological processes to prevail 
without human intervention. RNAs are principally used for nonmanipulative research, observation, and 
study (FSM 4063). RNAs are designated to: 

“maintain a wide spectrum of high quality representative areas that represent the major 
forms of variability found in forest, shrubland, grassland, alpine, and natural situations 
that have scientific interest and importance that, in combination, form a national network 
of ecological areas for research, education, and maintenance of biological diversity” 
(FSM 4063.02).  

Guidance for the selection and establishment of RNAs within the National Forest System comes primarily 
from the manuals for land and resource management planning and associated environmental analyses 
(FSM 1920 and FSM 1950). RNAs must be large enough to provide essentially unmodified conditions 
within their interiors. Whenever possible, proposed areas should show no evidence of major disturbances 
by humans, such as livestock grazing or timber cutting, for the past 50 years. In the selection of 
representative areas, a pristine condition is the goal. 

Regional Research Natural Area Inventory 
The Southwestern Region developed a process for the evaluation and incorporation of RNAs into forest 
plan revision under the 1982 Planning Rule Provisions (USDA Forest Service 2009). A Regionwide 
coarse-filter assessment of RNA ecological representation was conducted to help identify ecosystems and 
vegetation types that are underrepresented among the Region’s currently established RNAs. This provided 
an inventory of existing and previously proposed RNAs as identified in existing forest plans. The 
inventory identified 18 designated or formally established RNAs in the Southwestern Region, and 28 
RNAs that were previously proposed (recommended) but never formally established. 

To assist the coarse filter analysis of RNA representativeness in the region, the RNAs were categorized by 
potential natural vegetation type (PNVT). Four ecological datasets were used to help determine how well 
the established and previously proposed RNAs represent vegetation types and ecosystems in the 
Southwest, including: 

• R3 Climate Regime 
• The Nature Conservancy (AZ) Priority Conservation Areas 
• Ecoregions (Cleland et al. 2007) 
• R3 Potential Natural Vegetation (PNVT) 



Regional Research Natural Area Representativeness Needs 
Assessment 
Once the regional RNA inventory was completed, it was used to evaluate the need for additional RNAs in 
the region. This process rated the representativeness of existing RNAs within the region and identified 
underrepresented ecosystems. The objective of this effort was to support an effective ecological 
distribution of RNAs across major climate gradients, biophysical settings (PNVTs), and to some extent, 
across important vegetation types within life zones. 

The distribution of existing RNAs and other protected lands, inside and outside the agency, were 
compared with the distribution of PNVT classes (general ecosystem types), ecological sections, and 
terrestrial ecological unit inventory (TEUI) climate gradients (Winthers et al. 2005). This assessment was 
conducted under the assumption that any proposed RNAs would be designated for the purposes of 
research and establishing reference sites across all major ecosystem types. 

RNA needs were considered according to the distribution of currently-protected lands across PNVT 
classes, ecological sections, and TEUI climate gradients. There currently are 18 designated (formally 
established) RNAs in the Southwestern Region. The RNA Needs Assessment assigned representativeness 
ratings on a scale of 1 to 3. A rating of “1” reflects the least degree of need according to those criteria of 
representativeness used for this assessment (PNVT is well represented). A rating of “2” indicates that the 
PNVT is moderately represented, but additional representation across the region may be warranted. A 
rating of “3” reflects there is very little to no representation of a particular PNVT. In this assessment, 
rating of 2 and 3 are considered appropriate for RNA recommendations. Table G 1 displays the need 
ratings for the PNVTs that occur on the Kaibab National Forest (NF). 

Table G 1. Potential natural vegetation type (PNVT) on the Kaibab National Forest and their 
research natural area (RNA) needs rating for the Southwestern Region 

PNVT Name Need for Additional RNA 

Juniper Grassland 3 
PJ Sagebrush 1 
PJ Woodland (persistent) 2 
Ponderosa Pine Forest 2 
Mixed Conifer - Frequent Fire 1 
Spruce-fir Forest 1 
Sagebrush Shrubland 2 
Montane/Subalpine Grassland 1 
Colorado Plateau/Great Basin Grassland 1 
Semidesert Grassland 2 
Desert Communities  1 
Gambel Oak Shrubland 2 
Wetland/Cienega 2 
Cottonwood Willow Riparian Forest 2 



Kaibab National Forest Evaluation  
for Previously Proposed Research Natural Areas 
The original Kaibab forest plan (as amended) proposed Garland Prairie, a 340-acre area on the Williams 
Ranger District, as an RNA. This area is typical of the high-elevation grassland ecotone dominated by 
Arizona fescue and mountain muhly and is classified as the montane grassland PNVT. Garland Prairie 
was never established as a RNA, so it was reevaluated as a candidate for establishment under the revised 
plan. The first step in the evaluation process is to identify whether the potential RNA contains PNVTs 
with a need rating of 2 or 3, and if there are outstanding aquatic habitats within the area. Because this area 
has a need rating of “1” and there are no associated aquatic habitats, Garland Prairie does not meet the 
regional RNA PNVT representativeness criteria and is not being recommended for establishment.  

Garland Prairie (Montane Grassland PNVT, Need Ranking = 1) 
While Garland Prairie does not meet the need criteria for RNA designation, the Kaibab NF recognizes it 
has continued value as a reference area because grazing has been excluded since 1989, and it was 
considered to be in good condition when it was identified in the original forest plan. The area has some 
invasive species present and also conifer encroachment that would benefit from treatments. As a result, 
the proposed forest plan has retained Garland Prairie as a management area and provided plan direction 
that would protect it from activities that could directly or indirectly modify ecologic processes.  

Identification and Evaluation of New Research Natural Areas on the Kaibab 
National Forest 
The Kaibab NF solicited public input during several phases of the plan revision process: at the initial 
public meetings, during a topic meeting on special areas, as a question in the initial working drafts of the 
proposed plan, and during the Issues and Alternatives Development meeting. At the public meetings held 
in Williams and Fredonia, Arizona, in August 2009, an RNA poster was presented that shared the RNA 
concept and assessment process. During the meeting, there were opportunities to provide oral or written 
responses to several questions, including one specifically for RNAs: 

“Are there specific areas that you know of on the forest that might be good examples of the 
underrepresented vegetation types to consider for designation as RNAs? (i.e., ponderosa pine, 
Gambel oak, pinyon-juniper, sagebrush, semidesert grassland, wetlands, cottonwood/willow riparian 
forest)?”  

There were no written or oral responses to this question at either meeting.  

Additionally, the forest solicited input from forest specialists and partners. One area, Lookout Canyon, 
was identified internally by a gap in the forest timber sale data. This suggested that the area had not been 
commercially logged. This was shared as a potential RNA that would be evaluated, and it received 
support from participants during the issues and alternative development meeting in July 2010.  

No juniper grasslands (need = 3) were brought forward as potentially good RNAs. Historically pinyon-
juniper grasslands had relatively low tree cover and typically experienced low-severity fires. Disruptions 
in the fire regime on the Kaibab NF have resulted in the pinyon-juniper grasslands being denser than the 
reference conditions and with an increased risk of stand-replacing fire. The juniper grasslands on the 
forest are generally departed from reference conditions and regular livestock grazing occurs in most of the 
PNVT (KNF 2008). 



Lookout Canyon (Ponderosa Pine PNVT, Need Ranking = 2) 
Lookout Canyon is located on the North Kaibab Ranger District. This potential RNA area is a relatively 
steep, narrow canyon that runs from southeast to northwest on the northeast side of NFS Road 22 between 
NFS Roads 415 and 425. Elevation varies from approximately 8,000 feet to 7,600 feet over one-quarter to 
one-third of a mile. 

A field trip to the area revealed that the northeast-facing slope is primarily mixed conifer. The bottom of 
the canyon is a grassy opening approximately 50 to 100 meters wide. The southwest-facing slope is 
occupied by dense, single-story ponderosa pine, and does not appear to represent the reference condition. 
Because the northeast-facing slope would be better described as frequent fire mixed conifer PNVT (which 
has a need rating = 1), this potential RNA has a lower need.  

Summary of Results 
The Kaibab NF followed the evaluation process and completed the ecological conditions review table (see 
table G 2) for Lookout Canyon. The field trip and documentation revealed that the area was a poor 
representation of the ponderosa pine PNVT. Because no new areas were identified as potentially good 
RNAs and the only previously recommended RNA (Garland Prairie) no longer meets the criteria, no 
RNAs are being recommended during this plan revision effort. 

Table G 2. Review of ecological conditions in Lookout Canyon  

Ecological Conditions Appropriate for RNA 
Establishment 

State Reason 
Why the Area 

Meets the 
Criterion 

State Reason Why the 
Area Does Not Meet the 

Criterion 

Area contributes to a wide spectrum of high-quality 
representative areas that represent the major forms of 
variability found in forest, shrubland, grassland, alpine, 
aquatic habitats, and natural situations of scientific 
interest and importance that in combination form a 
national network of ecological areas for research, 
education, and maintenance of biological diversity. 
RNA represents a specific vegetation type or ecosystem 
as identified by the regional ecological RNA evaluation.  

 Mixed conifer w/aspen is 
ranked “1” – least need. No 
aquatic habitats. Does not 
represent a specific vegetation 
type.  

Area contributes or continues to contribute to the 
preservation and maintenance of genetic diversity, 
including threatened, endangered, aquatic systems, and 
sensitive species.  

May contain 
sensitive bat 
species. 

No known threatened, 
endangered, or sensitive 
species. 

Area serves as a baseline or reference area for the study 
of long-term ecological processes such as disturbance, 
hydrologic processes, climate change, or other 
processes.  

 Definitely NOT a reference 
area. Seeded nonnative grass 
species, ponderosa pine 
multistoried and denser than 
reference conditions. 

Area serves as a control area for comparing results from 
manipulative research.  

 Steep slopes would likely 
prevent manipulative research. 

Area boundaries encompass an area large enough to 
provide essentially unmodified conditions within their 
interiors, and to protect the ecological processes, 
features, and/or qualities for which the RNA was 
established. 

 Narrow, highly modified, 
subject to human presence and 
disturbance.  



Ecological Conditions Appropriate for RNA 
Establishment 

State Reason 
Why the Area 

Meets the 
Criterion 

State Reason Why the 
Area Does Not Meet the 

Criterion 

Area shows little or no evidence of major disturbances 
by humans. Activities, such as livestock grazing and 
other uses, have not affected the area beyond its ability 
to recover. No evidence of timber cutting in past 50 
years.  

 Developed trail and trailhead 
nearby, stumps, two-track road 
up the bottom of the canyon 
with, recent vehicle use 
evident, power line, livestock 
evidence. 

Area reflects its original, near pristine condition as 
closely as possible.  

 Not Pristine  

The best available, qualified area was chosen. In certain 
geographic regions and in certain community types, it 
may be impossible to find candidate areas that do not 
contain exotic plant or animal life.  

 NO 
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