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Photograph of a swift fox (Vulpes velox) taken on the Comanche National Grassland by 
David Augustine. 
 
 
 
The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs 
and activities on the basis of race, color, national origin, age, disability, and where 
applicable, sex, marital status, familial status, parental status, religion, sexual orientation, 
genetic information, political beliefs, reprisal, or because all or part of an individual’s 
income is derived from any public assistance program. (Not all prohibited bases apply to 
all programs.) Persons with disabilities who require alternative means for communication 
of program information (Braille, large print, audiotape, etc.) should contact USDA’s 
TARGET Center at (202) 720-2600 (voice and TDD). To file a complaint of 
discrimination, write USDA, Director, Office of Civil Rights, 1400 Independence 
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CIMARRON AND COMANCHE NATIONAL GRASSLANDS 
LAND MANAGEMENT PLAN: 

SCIENCE REVIEW PROCESS 
This paper describes the science review process that was carried out during the 
development of the U.S. Department of Agriculture, Forests Service’s Cimarron and 
Comanche National Grasslands Land Management Plan (Grasslands Plan). Our process is 
derived from those set out in the Guldin article1 and the Gravenmeir and Connelly paper2. 
It satisfies requirements of the final rule for National Forest System Land Management 
Planning (2005 Planning Rule), the Forest Service Handbook (FSH) 1909.12, and the 
Forest Service Manual (FSM) 19203. 

1. Introduction 
When making decisions about the management of national forest land, decision-makers 
consider information from an array of sources, for example, public comments and input, 
budget projections, the demands of multiple and competing uses and user groups. Science 
is critical to understanding and informing these decisions. 
 
The management of national forest land tends to involve contentious topics. Decision-
makers make choices that require balancing risks and tradeoffs and that sometimes raise 
questions about the appropriateness of the management direction, its outcomes, and its 
effects. There has also been an increase in questions about whether appropriate and 
relevant scientific information has been considered in reaching a particular decision.  
 
The 2005 Planning Rule,4 released in January 2005, requires that in decision-making the 
responsible official must take into account the best available science and document that 
science was considered, correctly interpreted, and appropriately applied. One of the most 
productive and efficient means of meeting these requirements is by conducting a science 
                                                 
1 Guldin, J.M.; Cawrse, D.; Graham, R.; and others. 2003. The science consistency review: A tool to 
evaluate the use of scientific information in land management decisionmaking. FS-772. U.S. Department of 
Agriculture, Forest Service. 31 pages. 
 
2 Gravenmeir, Rebecca A., Connelly, William. 2005. Levels of science consistency review for land use 
planning in Region 6. Internal paper by the Region 6 Regional Revision Team. 8 pgs. 
 
3 U.S. Department of Agriculture, Forest Service. 2006. Forest Service Handbook 1909.12 -- Land 
management planning handbook, Chapter 41 -- Science reviews in the land management planning process.  
U.S. Department of Agriculture, Forest Service. 2006. Forest Service Manual 1900—Planning, Chapter 
1921.8—The Role of Science. 
 
4 U.S. Department of Agriculture, Forest Service. 2005 National Forest System Land Management 
Planning, Final Rule. 36 CFR 219; Federal Register 70(3): 1023-1061. 
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review. There are several science review methods, such as peer reviews, formal science 
reviews, and science advisory boards. Forest Service directives released in January 2006 
describe procedures for determining what kind of review to hold and what procedures to 
follow, based on various criteria5. For the full text of this section, see Appendix A. The 
tables in Appendix B are taken from 1909.12 Chapter 40, which describe levels of 
science review and factors to consider when deciding what level of science review to use. 
(In keeping with the Paperwork Reduction Act [44 CFR 35], as amended, sections of 
FSH and FSM are not reproduced here.)  

1.1. Goals of a Science Review  

A science review is meant to show that the best available science has been appropriately 
taken into account during the land management planning process. It also aims to ensure 
that decisions are consistent with relevant scientific information. 

1.2. What is a Science Review? 

The heart of the science review process is the science review, by specialists selected to be 
reviewers, of one or more draft document. A science review evaluates the scientific 
information used in land management decisions, in this case, the Grasslands Draft Plan. It 
also evaluates and discloses incomplete information, scientific uncertainty, and risk. 
 
The reviewers consider the documents in light of specific questions, respond to those 
questions, and offer suggestions and constructive criticism. The review administrator 
writes a report summarizing reviewers’ responses. Reviewers’ responses are considered 
and may or may not lead to changes in the documents. 
 
Science reviews can take place at different levels of formality, depending on the 
circumstances and needs at particular points in the planning process. Some are informal 
discussions, some formal and structured. To help responsible officials decide which type 
of science review is called for, the FSH sets out an example of four levels of science 
review (informal discussion, informal review, formal review, and structured review), 
along with various characteristics of each type (see Table 1).6 
 

                                                 
5 See FSM 1900, Chapter 1920 and FSH 1909.12, Chapter 40, sec. 41 
6 See FSH 1909.12, Chapter 40, sec 41.21, exhibits 01, 02, and 03 [pages 8-11]. 
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Table 1. Levels of Science Review  

(FSH 1909.12, section 41.21) See also Appendix B. 
 

 Level 1 

Informal 
Discussion 

Level 2 

Informal Review 

Level 3 

Formal Review 

Level 4 

Structured 
Review 

Conducting the Review 
Approach Discussion 

between a 
planning team 
specialist and a 
reviewer.  

Materials and 
documents are sent 
to reviewer(s).  

Materials and 
documents are sent 
to reviewers with 
written request for 
review. 

Use a formal 
process such as 
“The Science 
Consistency 
Review” (Guldin 
et al, 20037). 
 

Feedback 
from reviewer 

Reviewer 
provides oral 
comment. 

Reviewer provides 
written or verbal 
comments. 
 

Reviewers provide 
written comments. 

Review team 
provides a report. 

Responding to the Review 
Results of the 
review 

Specialist 
adjusts input as 
appropriate. 
 

Specialist adjusts 
input as 
appropriate.  

Responsible Official 
responds to the 
comments. 

Responsible 
Official responds 
to the comments. 

Documenting the Review 
Required 
documentation 

Briefly 
summarize the 
contact, topic, 
and results. 

Summarize the 
science questions 
asked, names of 
reviewer(s), and 
summary of the 
review and results. 

Detail the science 
questions asked, 
names of 
reviewer(s), 
summary of the 
review, and the 
response to 
comments. 
 

Use a formal 
process such as 
“The Science 
Consistency 
Review” Guldin, 
et al. 2003.  

Storage of 
documentation 

With the 
supporting 
documents 
 

With the supporting 
documents 

In the plan set of 
documents 

In the plan set of 
documents 

 

1.3. The Basic Process 

The basic science review process is fairly straightforward: 
1. Plan: Decide what is to be reviewed, what level of review is needed, who the 
reviewers will be 
2. Conduct: Collect documents to be reviewed, prepare the review questions; 
review documents, provide responses to review questions 

                                                 
7  Guldin and others, 2003.  
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3. Respond: Evaluate the reviewers’ responses, decide what actions to take 
4. Document 

1.4. Participants and Their Roles 

1.4.1. The Responsible Official 

The responsible official is the person in the Forest Service who is ultimately responsible 
for making and implementing land management decisions. This person is typically a 
forest supervisor, regional forester, or district ranger. The responsible official may not be 
directly involved in the science review itself, but he or she is responsible for 

1. The content of the draft Plan that is being reviewed. 
2. How the feedback from the review is considered. 
3. If the feedback is carried into the draft Plan. 
4. How the decision is made. 

1.4.2. The Review Administrator 

The science review administrator is responsible for organizing and coordinating the 
review and for any final reports. He or she is appointed by the responsible official in 
consultation with the interdisciplinary (ID) team leader. Some of the tasks that fall in his 
or her scope are: 

1. Identify and contact potential reviewers 
2. Select reviewers based on criteria and negotiate their availability and their 

schedules 
3. Arrange for the materials to be distributed to the reviewers 
4. Coordinate the review itself 
5. Field disagreements, if any, among reviewers or reviews 
6. Prepare the science review report and present it to the responsible official 

Criteria  
The review administrator should be adept at communicating and networking with the 
broader scientific community, familiar with academic and scientific mores and protocols, 
and participated in scientific or academic communities. It is preferable that, as part of his 
or her regular work, he or she maintains professional working relationships and is in good 
standing on his or her own field with members of that community. Being a well-respected 
professional in his or her own field increases the likelihood of a smooth science review. 

1.4.3. The Reviewers 

Reviewers are experts and specialists who do the actual science review. Reviewers must 
have scientific credibility but not necessarily an advanced degree. They might be research 
and development scientists; university faculty; scientists at other agencies or tribes; 
employees of private companies, consultants, or nongovernmental organizations; or 
Forest Service staff or technical experts who are not attached to the unit or the project 
whose documents are under review. 
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Criteria 
No specific required criteria apply to the selection of reviewers, but they must have three 
attributes: 

1. Expertise 
2. Credibility, and 
3. Independence from the planning process8 

1.4.4. The Interdisciplinary Team Leader 

The interdisciplinary (ID) team leader works with the responsible official to identify a 
review administrator, with the review administrator to identify the need for science 
review, which elements are to be reviewed, and helps the review administrator select 
reviewers. He or she works with the responsible official and the review administrator to 
make schedules, develop budgets, specify roles of participants, and to set standards for 
and expectations of the interactions among participants of the review process. 
 
As team leader of the ID team that is completing the project, he or she is involved in 
many of the stages of the science review process. 

1.4.5. The Interdisciplinary Team  

The ID team members are specialists in their fields who contribute content to the 
documents that may be selected for science review. They can help the review 
administrator identify potential reviewers, and can also help identify what elements of the 
project need to undergo science review. The ID team members typically respond to the 
reviewers’ responses and suggestions in a response document. If the team includes a 
writer-editor, he or she works with the ID team leader and review administrator to 
produce all reports and documents. 

2. The Grasslands Draft Plan Science Reviews 

2.1. Getting Started 

The ID Team began internal focus group study-meetings to discuss the interim directives 
shortly after they were released (March 23, 2005). During weekly conference calls, 
Regional Office planning staff reviewed the interim directives’ key elements. On May12, 
2005, during the regional conference call on the topic of “the use of science,” a member 
of the Regional planning staff recommended herself for organizing and coordinating the 
Grasslands draft Plan science review.  
 
On May 18, 2005, an ID team study-meeting was held in La Junta and focused on the 
topics “science consistency review and best available science.” That focus group’s 
discussions about FSM 1921.81 led to our grappling with the concrete matter of a science 
review process. We agreed on the following decisions: 

                                                 
8 See FSH 1909.12, Chapter 40, sec. 41.23. 
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1. Clearly describe for the reviewers how we are applying the science in the 
planning process. 

2. Identify specific questions we’d like them to answer in their review. Reviewers 
should be well-qualified, and not involved in the planning process. 

3. The ID team leader would function as review administrator and would present our 
proposal to the revision steering committee.  

4. For the guidance about the science review process, we would draw on the Guldin 
articles9   and the Gravenmeir and Connelly paper10. 

 
Recognizing the need to identify reviewers who offered specific grasslands expertise, we 
brainstormed some potential reviewers and where to look for potential reviewers: 
Colorado State University; Sam Fuhlendorf for his expertise in soils, vegetation, and 
wildlife; Alan Knapp for his experience with Great Plains and knowledge of grasslands 
modeling. 
 
The steering committee discussed the topic of the science review process in their July 21, 
2005, meeting and, based on the increasing ID team leader’s workload and upcoming 
deadlines, recommended that Dr. Bruce Schumacher would be asked to take on the role 
of review administrator. On July 22, 2005, Dr. Schumacher’s acceptance was confirmed. 
 
The responsible official is Bob Leaverton, the Forest Supervisor of the Pike and San 
Isabel National Forests and the Cimarron and Comanche National Grasslands (PSICC). 
 
The review administrator for the Grasslands’ Plan science review process is Dr. Bruce A. 
Schumacher, Rocky Mountain East Zone Paleontologist, Forest Service Region 2. 

2.2. Overview of the Two Reviews 

We carried out two science reviews. The first science review focused on pre-planning 
documents: reports and assessments that are foundational to determining the need for 
change addressed in and the direction of the draft Plan. Although the final directives FSH 
1909.12 had not been released by the time of the first review, this review does meet the 
description of a Level 3 Formal Review (see Table 1)11. 
 
For the second science review, reviewers were asked to apply specific questions to the 
draft Plan and the associated monitoring questions and performance measures. This 
review also meets the description of a Level 3 Formal Review. 
 
 

2.3. The First Grasslands Science Review 

With the help of suggestions from ID team members, the review administrator identified 

                                                 
9 Guldin and others, 2003. 
10 Gravenmeir and Connelly, 2005. 
11 See FSH 1909.12, Chapter 40, sec. 41.21, exhibit 01. 
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and contacted potential reviewers. Those who agreed to participate were asked to respond 
to a list of questions about a set of seven documents, and also to offer comments and 
suggestions. The sets of documents were e-mailed to reviewers on August 17, 2005 and 
paper copies were mailed on September 12; they were asked to send in their responses by 
September 30, 2005. 
 
 
This review process was based on the peer review process for academic papers that are 
being considered for publication in professional journals, a process which meets the 
description of a Level 3 Formal Review. 
 
Reviewers were given approximately four weeks to evaluate the documents and return 
their responses. Reviewers were not anonymous, and were aware of others involved in 
the process. After the review, responses of all reviews were made available in a summary 
document to the group as a whole. 
 
Specialists’ reports about the existing conditions and future trends for each resource area 
were available on the PSICC Revision Web site, along with other related documents and 
maps. These reports contain information that is sometimes mentioned or references in the 
draft Plan; some reviewers did choose to refer to the reports. 
 
For the reviewer’s complete responses, see Appendix B. 

2.3.1. Documents Reviewed 

A set of seven scientifically relevant to the draft Plan (in electronic form) was sent to 
each reviewer; paper copies were mailed, as well. Each set included the eight review 
questions and the following documents:  

1. Ecological Sustainability 
2. Economic and Social Sustainability 
3. Historic Range of Variability (Habitat) 
4. Historic Range of Variability (Water) 
5. Proposed Species-of-Interest and Species-of-Concern (wildlife) 
6. Proposed Species-of-Interest and Species-of-Concern (plants) 
7. Species-of-Interest and Species-of-Concern List  

 
These foundational evaluations, assessments, and reports, had been completed to help 
determine the need for change and the possible direction of the Plan components.   
 
Documents that were not selected for review were those procedural reports deemed by 
the responsible official to 1) not rely heavily on the use of science, or 2) were of limited 
interest to the scientific community or the public. We also had a very tight turn around 
time and wanted to encourage the most thorough review on the most crucial documents. 
Not selected for review were: 
 

1. Existing Conditions and Trends reports 
2. Roads Analysis pre-work assessment 
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3. Scenery Management System pre-work assessment 
4. Species Diversity Evaluation: Fish 
5. Wild and Scenic River Evaluation draft pre-work assessment 

 
All documents are viewable on the PSICC revision Web site: 
http://www.fs.fed.us/r2/psicc/projects/forest_revision/grassland_rev.shtml  

2.3.2. Selection of Reviewers 

The goal was to identify a group of ten from the cumulative list of twenty individuals, 
with the assumption that a minimum of six would participate in the actual review. This 
number was felt to allow a diversity of opinions and viewpoints. 
 
ID team members were asked to identify potential reviewers; in general, these were 
professors at universities in the region who had produced notable research in the area of 
grassland ecology.  Each of these individuals was asked to recommend colleagues they 
considered well-qualified to review the draft Plan. Several other individuals were located 
in outside agencies and organizations.   
 
Also, the review administrator contacted individuals who are well-connected in the 
grasslands ecological community, as well as individuals at the Natural Resources 
Conservation Service and the Colorado Division of Wildlife. 
 
Given the nature of the grassland ecosystems, we selected reviewers who specialized in 
the following disciplines: 

1. Upland birds 
2. Disturbance ecology 
3. Rangeland management 

 
The reviewers included a mammalogist; a rangeland ecologist; an entomologist; a 
wildlife ecologist; a biologist (herpetology and small mammals); a mammalogist and 
prairie ecologist; a plant physiological ecologist; and a forest rangeland watershed 
specialist. 

2.3.3. Review Questions 

Questions were borrowed or developed from review forms that had been used by the 
review administrator when reviewing journal articles or submitting them for review. The 
questions meet the spirit and intent of the review strategy described in FSH 1901.12, 
chapter 40, section 41.22, though the final directives had not yet been released.   
 
The following list of questions was given to the reviewers. 
 

1. Has the subject matter been thoroughly addressed? 
2. Is the information presented in a sound and cohesive manner? 
3. Are included tables and figures adequate and helpful toward understanding the 

subject matter?  
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4. Are references and the use of science up to date and appropriate? 
5. Are there any sources of information that been over-looked? 
6. Have the sources of information been interpreted and used appropriately? 
7. How would you rate this excerpt from the draft Plan?  Acceptable; acceptable 

with minor revision; eventually acceptable with major revision; unacceptable.  
8. Additional comments? 

 
The reviewers were asked to consider the reports in light of the eight questions and to 
provide their responses in electronic form or on hard copy. 

2.4. The Second Grasslands Plan Science Review 

Because the first science review had examined foundational documents and because the 
draft Grasslands Plan itself needed a science review, the science review process group12 
in March 2006 decided to hold a second science review. This second review would 
examine the draft Plan and the associated monitoring questions and performance 
measures. A strategy and schedule were developed to recruit a second group of reviewers 
and write review questions by June 1, 2006. The paper copies were mailed on 20 June 
2006; reviews were to be returned be completed by 7 July. 
 
For the reviewer’s responses about the draft Plan, see Appendix C. 

2.4.1. Documents Reviewed 

At the initial contact (between April and June 2006), all potential reviewers were sent 
links to the electronic versions of the draft Plan and all supporting documents and maps 
(the PSICC Revision Web site).  The final review questions and paper versions of the 
draft Plan were sent to reviewers on June 9, 2006. 
 

1. The Cimarron and Comanche National Grasslands Draft Land Management Plan 
(Draft Plan) 

2. Monitoring questions and performance measures associated with the Draft Plan 

2.4.2. Selection of Reviewers 

The science review process group agreed that the draft Plan and associated documents 
would benefit most from a review that focused on the major resource areas in grasslands 
management. Potential reviewers in the following areas were sought: 
 

1. Entomology and herpetology (grassland species) 
2. Grassland ecology (disturbance ecology, botany) 
3. Mammalogy (grassland species) 
4. Ornithology (upland, migratory, and ground nesting birds) 

                                                 
12 Members of this group were: the forest supervisor, deputy forest supervisor, the two Grasslands district 
rangers, the plan revision team leader, two Supervisor’s Office staff members from Renewable Resources 
and Physical Resources, and the science review administrator. 
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5. Rangeland management (soil conservation, forage production) 
 
In April 2006, the review administrator contacted the reviewers who had participated in 
the first review. Of these ten, three agreed to participate in the first review. Each of these 
individuals was asked to recommend other qualified individuals who may be willing to 
participate. This way two more reviewers were recruited. 
 
In May 2006, the review administrator met with and recruited reviewers from the 
southeastern Colorado Natural Resources Conservation Service and the Colorado 
Division of Wildlife. Also in May 2006, two Region 2 staff members met with the 
science review process group13 to discuss the status of the science review process. As a 
result of the review administrator’s request for help identifying specialists, two of the 
three grassland bird ecologists whose names he received in late May were recruited, 
bringing the number of reviewers to nine. Resource specialists who had been directly 
involved in developing the draft Plan recommended potential reviewers. 
 
Of the approximately 30 potential reviewers contacted, a majority either did not reply or 
replied that although they were interested in participating with the review they were 
unable to take time away from their field season work. 
 
Reviewers were selected for the traits listed below. The willingness and ability to 
evaluate and return their responses during the month of June was also crucial.  

1. Willingness and ability to participate in the review process 
2. Professional knowledge in one or more aspects of grassland ecology 
3. Recognition and endorsement within the scientific community 

                                                 
13 At this meeting were Joan Friedlander (planning) and Claudia Regan (renewable resources). 
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Table 2. Participants’ roles in the science review process, level 314 

 

Stage Responsibility Respon. 
Official 

Reviewer Review 
Admin. 

ID Team 
Leader 

ID Team Regional 
Office 

1. Develops assessments, 
documents, reports, surveys; 
documents literature used for 
analyses; participates in ID Team 
meetings, prepares draft 
documents of project. 
 

   XX XX  

2. Identifies the need for science 
review. 
 

XX  X XX X  

3. Sets scope of review, develops 
budget and identifies funding 
sources. Develops timeline, 
schedule. Sets standards for 
interaction among participants. 
Clarifies roles of participants. 
 

XX  XX XX   

4. Determines project elements to be 
reviewed. 
 

X  XX XX XX  

5. Approves elements chosen for 
review. 
 

XX   X   

7. Identifies and contacts potential   XX  XX  
                                                 
14 XX = primary responsible party; X = secondary responsibly party 
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Stage Responsibility Respon. 
Official 

Reviewer Review 
Admin. 

ID Team 
Leader 

ID Team Regional 
Office 

reviewers.  
 

8. Selects reviewers. 
 

  XX X   

9.  Reviews schedule, scope, 
standards, process. 
 

X     XX 

10. Distributes to participating 
reviewers: draft documents, 
instructions, timeline, and 
description of the review 
requested. 
 

  XX    

11.  Performs the science review. 
 

 XX     

12.  Provides reviewers with 
additional documents when 
requested. 
 

  X  XX  

13. Prepares summary report of 
science reviewers’ responses. 
 

  XX    

14. Approves final science review 
report. 
 

X  XX X   

 
In the case of a Level 4 review, the review administrator would arrange meetings and moderate discussions between the group of 
reviewers and the ID team, circulating drafts of the documents as they are revised. He or she would also be responsible for ensuring 
clear communication among participants and for meeting deadlines. 
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Appendix A: Paragraph from the 2005 Planning Rule 
From  U.S. Department of Agriculture, Forest Service. 2005 National Forest System 

Land Management Planning, Final Rule. 36 CFR 219; Federal Register 70(3): 
1023-1061. 

 
§219.11  Role of science in planning. 
 (a) The Responsible Official must take into account the best available science. For 
purposes of this subpart, taking into account the best available science means the 
Responsible Official must: 
 (1) Document how the best available science was taken into account in the 
planning process within the context of the issues being considered; 
 (2) Evaluate and disclose substantial uncertainties in that science; 
 (3) Evaluate and disclose substantial risks associated with plan components based 
on that science; and 
 (4) Document that the science was appropriately interpreted and applied. 
 (b) To meet the requirements of paragraph (a) of this section, the responsible 
Official may use independent peer review, a science advisory board, or other review 
methods to evaluate the consideration of science in the planning process. 
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Appendix B: Levels of Science Review (FSH 1909.12) 
The two tables below, taken from FSH 1909.12, Chapter 40, describe the levels of 
science review, and some of the factors to consider when deciding which levels of 
science review is appropriate. 

Table B-1. Four Levels of Science Review  

(from FSH 1909.12, Chapter 41.21, Exhibit 01) 
 

 Level 1 

Informal 
Discussion 

Level 2 

Informal Review 

Level 3 

Formal Review 

Level 4 

Structured 
Review 

Planning the Review 
 
Purpose of review To get advice on 

appropriate methods. 
To assure that all 
pertinent scientific 
literature is properly 
assessed and 
synthesized. 

To assure that 
relevant science 
information is 
considered and 
reasonably 
interpreted and 
applied with 
consequences, 
uncertainties, and 
risks that arise from 
trade-offs between 
resources or 
disciplines 
appropriately 
identified. 
 

To assure that 
relevant science 
information is 
considered and 
reasonably 
interpreted and 
applied with 
consequences, 
uncertainties, and 
risks appropriately 
identified among 
plan components.   

To assure that 
relevant science 
information is 
considered and 
reasonably 
interpreted and 
applied with 
consequences, 
uncertainties, and 
risks appropriately 
identified among 
plan components. 

Scope of review One discipline or 
resource 

One or more 
resources or 
disciplines that may 
include integration. 
 

One or more 
resources or 
disciplines that 
include integration. 

Multiple resources 
and disciplines that 
includes integration. 

Timing of review In the formative 
stages. Before a task 
or document is 
completed. 

After preparation of 
a draft document, but 
early enough to 
easily adjust the 
product.  
Integration may or 
may not have begun.
 

After preparation of 
a draft document, but 
early enough to 
easily adjust the 
product.  
Integration has 
begun. 

After preparation of 
the draft plan.  
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 Level 1 

Informal 
Discussion 

Level 2 

Informal Review 

Level 3 

Formal Review 

Level 4 

Structured 
Review 

What gets 
reviewed 

Models, concepts, 
proposed methods, 
draft science 
syntheses. 

Models, concepts, 
proposed methods, 
draft science 
syntheses, Draft 
specialist reports, 
draft plan 
components, draft 
plan. 

Models, concepts, 
proposed methods, 
draft science 
syntheses, Draft 
specialist reports, 
draft plan 
components, draft 
plan. 

Models, concepts, 
proposed methods, 
draft science 
syntheses, Draft 
specialist reports, 
draft plan 
components, Draft 
plan. 

Review initiator Planning team 
specialist 

Planning team 
specialist(s) or leader
 

Responsible Official Responsible Official 

Reviewers Resource specialist.  
(FSH 1909.12 
section 41.23) 
 

Resource specialist 
or regional specialist 
(e.g., Regional 
wildlife biologist)  
(FSH 1909.12 
section 41.23) 
 

Regional or national 
subject matter 
experts (e.g., 
university professor, 
USFS R&D 
scientist) 
(FSH 1909.12 
section 41.23) 

Regional or national 
subject matter 
experts (e.g., 
university professor, 
USFS R&D 
scientist) 
(FSH 1909.12  
section 41.23) 
 

Conducting the Review 
 
Approach 
 

Approach Approach Approach Approach 

Feedback from 
reviewer 
 

Feedback from 
reviewer 

Feedback from 
reviewer 

Feedback from 
reviewer 

Feedback from 
reviewer 

Responding to the Review 
 
Results of the 
review 
 

Results of the review Results of the review Results of the review Results of the review

Documenting the Review 
 
Required 
documentation 
 

Required 
documentation 

Required 
documentation 

Required 
documentation 

Required 
documentation 

Storage of 
documentation 
 

Storage of 
documentation 

Storage of 
documentation 

Storage of 
documentation 

Storage of 
documentation 
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Table B-2. Factors for Responsible Official to Consider for Deciding the Level of 
Review 

(from FSH 1901.12, Chapter 41.21, Exhibit 02) 
 
 

Factors Lower Level of Review Higher Level of Review 

State of the 
knowledge 

• Well-developed routine analysis 
• Professionally recognized science 

findings. 

• Emerging science and 
technology 

• Inconsistent findings and 
interpretations 

 
Data availability • Well-developed data 

• Well-accepted techniques 
• Data gaps 
• Highly insufficient data or 

collection techniques 
•  

Controversy Generally accepted  
 

Highly disputed  

Risk  
(FSM 1921.83) 

Risk to elements of sustainability is 
low 

Risk to elements of sustainability 
is high. 
 

Spatial and 
temporal scales of 
the issue 

• Localized site conditions 
• Desired conditions and plan 

objectives will be achieved 
before the next revision.  

• Broad geographic ranges 
• Transcends organizational 

boundaries 
• Desired conditions and plan 

objectives will require 
decades to achieve 

•  
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Appendix C: Responses from the First Grasslands Plan 
Science Review 

Reviewers 

The ten individuals listed below were invited to participate in the first science review of 
foundational planning documents for the Cimarron and Comanche National Grasslands 
draft Plan. Six of the ten contributed their responses. 
 

Area of specialization Reviewer and affiliation 

Biologist: herpetology, 
small mammals 

Dr. Cheri Jones 
Department of Biology 
University of Colorado at Denver 
 

Entomologist Hank Guarisco 
Sternberg Museum of Natural History 
 

Rangeland ecosystem 
ecologist 

Dr. William K. Laurenroth 
Colorado State University 
 

Mammalogist Dr. Jerry Choate 
Sternberg Museum of Natural History 
Fort Hays University 
 

Mammalogist Dr. James K. Detling 
Colorado State University 
 

Mammalogist and 
prairie ecologist 

Dr. Donald W. Kaufman 
Kansas State University 
 

Mammalogist and 
prairie ecologist 

Dr. Glennis Kaufman 
Kansas State University 
 

Rangeland ecologist Dr. Samuel D. Fuhlendorf 
Department of Plant and Soil Sciences 
Oklahoma State University 
 

Wildlife ecologist Richard Holthausen 
Rocky Mountain Research Station 
U.S.D.A. Forest Service 
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Key Responses in the First Review 

The items listed below are meant to give an idea of the responses we received. For the 
complete responses, see Appendix B. 
 
Recommend additional data, references, and resources about: 

1. Black tailed prairie dog: Data for Cimarron, slope data 
2. Habitat models for mammals 
3. Swift fox  
4. Source of ecosystem classification being used 
5. Articles about descriptions of grasslands and why it’s endangered, declines in 

breeding birds 
6. Info about fire and large grazers (bison) 

 
Complaints about  

1. Use of “gray” literature (2) 
2. Selection process for species diversity 
3. Haven’t included invertebrates and nonvascular (2) 
4. No state-listed species or USFWS Birds of Conservation Concern on list or are 

mentioned 
5. Use of seral stages (1) 

 
Missing: 

1. Survey data for grasslands 
2. Step 4 of coarse-filter approach (in Historic Range of Variable Evaluation 

(wildlife habitat) is missing 
 
Mistakes or discrepancies: 

1. Summary of current and historic grazing regime—not only distribution has 
changed 

2. In Historic Range of Variable Evaluation (wildlife habitat) report—Farnham had 
to move west, not east of Great bend 
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Complete Responses from the First Review 

Species Diversity Evaluation: Wildlife 

Mammalogist 
Reviewer J. Choate  
 
1. Has the subject matter been thoroughly addressed? 
 Yes 
 
2. Is the information presented in a sound and cohesive manner? 
 Yes 
 
3. Are included table/figures adequate and helpful toward understanding the 
subject matter?  
 Yes 
 
4. Are references/use of science up to date and appropriate? 
 Yes 
 
5. Are there any sources of information that been over-looked? 
 Yes (see comments below). 
 
6. Have the sources of information been interpreted and used appropriately? 
 Acceptable 
 
Comments: 
Limiting species listed to just Threatened, Endangered, and candidate species potentially 
limits the effectiveness of the plan.  The addition of proposed species of concern is of no 
help.  I would have obtained lists of “Species of Greatest Conservation Need” from 
Kansas and Colorado to see if any of those species should be included.  Having said that, 
I suspect that managing the grassland for ferrets and swift foxes will benefit other species 
as well. 
 

Mammalogist, prairie ecologist 
Reviewer G. Kauffman 
 
1. Has the subject matter been thoroughly addressed? 

I have evaluated only the mammals, as that is my area of expertise.  For the 
layperson, it would be helpful to define the global and state rankings (relevant to 
all species).  For example, what does a ranking of G3 or S2 mean?  One has to be 
familiar with the state heritage programs or another agencies designation to 
understand these; I don’t think that a layperson reading these reports would be.  A 
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simple table would suffice for rankings used.  Distribution of pronghorn in the 
Flint Hills and mixed grass prairie in Kansas is not at the historical range, so 
should dampen statement a bit on that.  The estimate of number of elk in U.S. 
appears dated, as the reference is 15 years old. 

 
2. Is the information presented in a sound and cohesive manner? 

I found the information on mammals to be easy reading. 
 
3. Are included table/figures adequate and helpful toward understanding the 
subject matter?  

It would be useful to include the data for Cimarron for BTPD as a comparison to 
Table 2 for Comanche as the cited reference is gray literature.  Table 4 would be 
more useful if “Available” and “Occupied” acres were put side-by-side rather than 
stacked as they are now. 

 
4. Are references/use of science up to date and appropriate? 

Where are the reports and lists of the Wildlife Specialist, Regional Forester’s 
Sensitive Species, and Management Indicator Species for Grassland?  All references 
should be placed at the back of the section and not one in the middle and one at the 
end.  A thorough check of reference cited versus reference list is needed. 

 
5. Are there any sources of information that been over-looked? 

A lot of information could be gained from Kansas Gap Analysis Program (GAP) 
relative to habitat models for the mammals.  This likely is true for the Colorado GAP 
program as well.  See National GAP program for final reports from these states.  For 
example, the slope data (Table 3) for BTPD is too stringent given my recollection of 
these models.  Also studies by Matlack et al. from Kansas State University looking at 
use of prairie and agricultural lands by swift fox as well as Jackson and Choate from 
Fort Hays State University have not been included and likely would be helpful for 
swift fox habitat models. 

 
6. Have the sources of information been interpreted and used appropriately? 

As far as I can tell. 

Wildlife ecologist 
Reviewer R. Holthausen 
 
The information in these chapters appears authoritative and well-written.  The Grassland 
staffs are to be commended for collecting and presenting population data on some of 
these species. 
 
The aspect of these chapters that needs further attention is the actual selection process 
itself.  There are 2 major shortcomings.  First, the new planning rule defines species as 
any member of the plant or animal kingdom.  This would include invertebrates and non-
vascular plants, and the final directives are likely to also include lichens.  Since these 
chapters focus solely on vertebrates and vascular plants, they do not fully implement the 
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intent of the new planning rule and directives. 
 
Second, it appears that only some of the suggested criteria for species-of-interest were 
used.  No species that are state listed or on the U.S. Fish and Wildlife Service Birds of 
Conservation Concern are included.  Maybe there actually were no species in these 
categories.  If that is the case, it would be worth noting.  You should also be aware that 
the draft of the final directives will also suggest that species of conservation concern from 
State Comprehensive Plans be considered as species-of-interest. 

Mammalogist, prairie ecologist 
Reviewer D.W. Kauffman 
 
1. Has the subject matter been thoroughly addressed? 

From my knowledge of wildlife issues in the region, choices of wildlife included 
and discussion of these seems quite appropriate to the Plan’s goals. 

2. Is the information presented in a sound and cohesive manner? 
Organization, presentation, and style are quite suitable for providing the overview 
and details of information for wildlife species included. 

3. Are included table/figures adequate and helpful toward understanding the 
subject matter?  

Yes. 
4. Are references/use of science up to date and appropriate? 

Yes.   
5. Are there any sources of information that been over-looked?   

Appears so except for papers on swift fox by Matlack, Gipson, and Kaufman and 
by Jackson and Choate in The Southwestern Naturalist.   

6. Have the sources of information been interpreted and used appropriately? 
My reading of this document suggests that use of the information has been 
appropriate.   

Plant physiological ecologist 
Reviewer A. Knapp 
 
1. Has the subject matter been thoroughly addressed? 

Yes, but I am concerned that the conclusions seem to be based on little to no 
survey data from the grasslands. Sources like NatureServe are valuable for 
identifying candidate plants, but site data (floristic survey) are really needed. 

 
Also, a minor point from Page 6…fire does release some nutrients from plants, 
but Nitrogen, the most important plant nutrient is volatilized by the high 
temperatures in fire and is not released and made available to re-growing plants. 
Soil N mineralization rates after fire may increase however. 

 
2. Is the information presented in a sound and cohesive manner? 

Yes 
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3.  Are references/use of science up to date and appropriate? 
Yes 

 
4. Are there any sources of information that been over-looked? 

No 
 
5. Have the sources of information been interpreted and used appropriately? 

Yes 

Ecological Sustainability Evaluation 

Mammalogist, prairie ecologist 
Reviewer G. Kauffman 
 
1. Has the subject matter been thoroughly addressed? 

As far as I am aware, this section is comprehensive in giving a foundation on 
which to place the rest of the information.  I learned things that I did not know 
about Cimarron and Comanche grasslands. 
 

2. Is the information presented in a sound and cohesive manner? 
Yes, the information is well-organized and written in laymen terms.  I thought 
that the Appendices would be very useful for those who are not familiar with 
ecological terms or range management terms. 

 
3. Are included table/figures adequate and helpful toward understanding the 
subject matter?  

For the most part; however, Table 3 should not be split.  Also, the highlight on 
headers should be lighter as some are difficult to read against this dark 
background. 

 
4. Are references/use of science up to date and appropriate? 

As far as I can tell, but some gray literature (e.g., government documents or 
annual reports to agencies) is not readily available. 
 

5. Are there any sources of information that been over-looked? 
Not as far as I can tell, but this geographical area has not been a focus of my 
research. 
 

6. Have the sources of information been interpreted and used appropriately? 
As far as I can tell. 

Wildlife ecologist 
Reviewer R. Holthausen 
P. 3 – there should be a reference for the source of the ecosystem classification being 
used 
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P. 3, Characteristics selected for evaluation.  The characteristics selected are good, but 
you might also consider soils; water quantity and quality; and air quality (as a result of 
burning). 
 
P. 4 and 5 – the “vegetation types” in tables 1 and 2 were apparently taken from the 
“Vegetation Specialist Report”.  I did not have a copy of that report (and maybe you are 
not routinely distributing it).  In the absence of the report, it would be helpful to have a 
brief description of the vegetation types and the relationship between vegetation type and 
ecosystem type (for example, why is more than a third of the riparian and aquatic 
ecosystem composed of grassland and sagebrush vegetation). 
 
P. 7 – the seral stage composition is given for each ecosystem.  Again, in the absence of 
the Vegetation Specialist Report, it would be good to have a brief description of these 
seral stages. 
 
P. 8, Riparian and Aquatic Ecosystem – the current flow regime of most streams is 
described as intermittent or ephemeral, but there is no corresponding information about 
the historic flow regimes. 
 
P. 12 and 13, Vertical structure of Sandsage Prairie – this section does an excellent job of 
acknowledging that information is not available on pre-European settlement vertical 
structure, but then discussing this characteristic from a species conservation standpoint. 
 
P. 14 and 15, Fire Regime section.  The first paragraph of this section suggests a pre-
European fire return interval of 1 – 3 or 1 – 5 years, but the last paragraph (on page 15) 
concludes that the interval was 5 to 10 years.  This should be clarified. 
 
P. 18, summary of current v. historic grazing regime.  The conclusion to this section 
states that “the current cattle grazing regime differs from the historic grazing regime 
primarily in the distribution of grazing pressure.”  I agree with the following 6 points 
about changes in the spatial and temporal distribution of grazing.  However, I don’t think 
there is adequate information presented (or available) to assert that it is only distribution 
that has changed.  In other words, overall grazing pressure may also have changed in 
addition to distribution. 
 
P. 21, bullets in middle of page.  The 5th bullet suggests that there is currently less woody 
vegetation along stream banks than there was historically, but that contradicts previous 
statements that woody vegetation is better developed than it was historically. 

Biologist, herpetologist 
Reviewer C. Jones 
 
1. Has the subject matter been thoroughly addressed? 

A few questions come to mind (& I apologize for not having time to look up 
sources of information before the deadline): 
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Pages 1-3: Should it not be mentioned that reasons for management include the 
fact that nearly all North American grasslands have been modified radically, if not 
extirpated? Shortgrass is an endangered system. 
 
Page 7: is blue grama not considered a major grass in shortgrass? (it is listed 
under arid shortgrass). 
 
Pages 19-21: If the recent trend toward selling water (rather than growing crops) 
in southeastern Colorado affects areas neighboring the Comanche, I would expect 
negative impacts on national lands. For example, I would think that the 
establishment of undesired exotics on more private lands (assuming such 
croplands remain fallow for long periods of time) would increase the probability 
of their spread onto the Comanche. If the profitability of selling water increases, 
there might be a growing impact on water tables, too. 
 
Pages 22-24: I understand the emphasis on plants, mammals, & birds in this 
section. However, aren’t there other taxa (reptiles? insects?) of special concern? 
After all, shortgrass also is known for its relatively high abundance & diversity of 
taxa such as grasshoppers! Dr. Paula Cushing (pcushing@dmns.org) has been 
conducting spider surveys throughout Colorado (including the southeast) & might 
be able to provide information readily regarding important invertebrates. 
 

2. Is the information presented in a sound and cohesive manner?  
Yes. 

 
3. Are included table/figures adequate and helpful toward understanding the 
subject matter?   

Yes! 
 
4. Are references/use of science up to date and appropriate?  

ok. 
 
5. Are there any sources of information that been over-looked?  

 
Pages 1-3: I know of at least 2 decent references that provide general descriptions 
of grasslands (including shortgrass) & reasons why grasslands are endangered: 
 
Ricketts, T. H., D. Dinerstein, D. M. Olson, C. J. Loucks, et al., editors. 1999. 

Terrestrial ecoregions of North America: a conservation assessment. 
Island Press, Washington, D.C. 

Sims, P.L., and P. G. Risser. 2000. Grasslands. Pp. 323-356 in North American 
terrestrial vegetation (M. G. Barbour & W. D. Billings, editors). Second 
edition. Cambridge University Press. 

 
Pages 21-24: some data indicate significant declines in breeding birds (including 
longspurs & lark buntings in addition to the species mentioned here): 
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Kingery, H. E., editor. 1998. Colorado breeding bird atlas. Colorado Bird Atlas 

Partnership and Colorado Division of Wildlife, Denver, Colorado. 
 
I think that some additional historical descriptions, should you want them, might 
be found in: 
 
Fleharty, E. D.  1995. Wild animals and settlers on the Great Plains. University of 

Oklahoma Press, Norman. 
 
6. Have the sources of information been interpreted and used appropriately?  

Yes! 

Mammalogist, prairie ecologist 
Reviewer D.W. Kauffman 
 
1. Has the subject matter been thoroughly addressed? 

Topics in the document seem appropriate to the topic at hand.  I found that the 
document contains a lot of useful information about the Cimarron and 
Commanche Grassland area.  And I enjoyed reading this section of the plan. 

 
2. Is the information presented in a sound and cohesive manner? 

Organization, presentation, and style are quite suitable for providing the overview 
and details of information to Ecological Sustainability. 

 
3. Are included table/figures adequate and helpful toward understanding the 
subject matter?  

Yes, but do not split tables as done on pages 9-10. 
 
4.  Are references/use of science up to date and appropriate? 

They seem quite so.  However, I do not know well the general literature for this 
Cimarron and Commanche Grassland region to recognize the omission of a major  

literature source.   
5. Are there any sources of information that been over-looked?   

Not that I am aware. 
 
6. Have the sources of information been interpreted and used appropriately? 

My reading of this document suggests that use of the information has been 
appropriate.   

Plan physiological ecologist 
Reviewer A. Knapp 
 
1. Has the subject matter been thoroughly addressed? 
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Yes…my only concern is the scale of evaluation…at the remotely sensed scale, 
not much information is captured. 

 
Further, the use of  “seral” stages may not be that useful when chronic climate 
changes or N deposition is impacting the grassland…changes will not be related 
to successional recovery from disturbance in this case…and managing to return to 
a successional state may not be possible 

 
2. Is the information presented in a sound and cohesive manner? 

Yes 
 
3. Are included table/figures adequate and helpful toward understanding the 
subject matter?  

Yes 
 
4.  Are references/use of science up to date and appropriate? 

Yes 
 
5. Are there any sources of information that been over-looked? 

None that I am aware of… 
 
6. Have the sources of information been interpreted and used appropriately? 

Yes 

Economic and Social Sustainability Evaluation 

Mammalogist, prairie ecologist 
Reviewer G. Kauffman 
 
1. Has the subject matter been thoroughly addressed? 

I am not a social scientist so I cannot speak to the breadth of the topic. 
 
2. Is the information presented in a sound and cohesive manner? 

Yes, the information was understandable in laymen terms, but I thought that it 
would have been more helpful if you pointed the reader to what you want them to 
get out of Tables 1 and 2. 

 
3. Are included table/figures adequate and helpful toward understanding the 
subject matter?  

Tables 1 and 2 are incomprehensible without a great degree of study.  Perhaps 
you could take a header (either employment or labor income) and rank the 
industries from highest to lowest.  That would help a reader to see the trends 
quickly.  Also, footnotes for table 1 should be in an appendix. 

 
4.  Are references/use of science up to date and appropriate? 
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Only two are cited, so don’t know the basis for the statements made. 
 
5. Are there any sources of information that been over-looked? 

I have no basis for evaluating this. 
 
6. Have the sources of information been interpreted and used appropriately? 

I have no basis for evaluating this. 

Mammalogist, prairie ecologist 
Reviewer D.W. Kauffman 
1. Has the subject matter been thoroughly addressed? 

I cannot speak to the details as much of this document is outside on my scholarly 
specialization, but my reaction to the document is that it was informative and 
from my general knowledge of the Cimarron and Commanche Grassland area 
appeared to cover the major issues of the region.  Again,  I enjoyed reading this 
section of the plan. 

 
2. Is the information presented in a sound and cohesive manner? 

Organization and style are quite suitable for providing the overview and details of 
information presented and the text is very readable. 

 
3. Are included table/figures adequate and helpful toward understanding the 
subject matter?  

Yes. 
 
4.  Are references/use of science up to date and appropriate? 

Cannot be sure.   
 
5. Are there any sources of information that been over-looked? 

Not that I am aware of. 
 
6. Have the sources of information been interpreted and used appropriately? 

My reading of this document suggests that use of the information has been 
appropriate.   

Historic Range of Variability Evaluation (water) 

Mammalogist, prairie ecologist 
Reviewer G. Kauffman 
1. Has the subject matter been thoroughly addressed? 

I found the information valuable as a layperson, but cannot speak to the breadth of 
the topic 
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2. Is the information presented in a sound and cohesive manner? 
The title of the document is the same as the previous document; this is confusing. 

 
3. Are included table/figures adequate and helpful toward understanding the 
subject matter?  

There are no tables or figures. 
 
4.  Are references/use of science up to date and appropriate? 

I have no way of knowing.   
 
5. Are there any sources of information that been over-looked? 

A lot of information is available from Konza Prairie that might be applicable 
relative to stream flow and discharge; also Kansas Aquatic GAP did a lot of work 
on Kansas rivers and streams and incorporated fish data collected by Kansas 
Department of Wildlife and Parks. 

 
6. Have the sources of information been interpreted and used appropriately? 

I have no way of knowing. 

Mammalogist, prairie ecologist 
Reviewer D.W. Kauffman 
1. Has the subject matter been thoroughly addressed? 

I cannot speak to this. 
 
2. Is the information presented in a sound and cohesive manner? 

Even without a background in this topic, however, I did find the information and 
presentation styles quite descriptive and logical. 

 
3. Are included table/figures adequate and helpful toward understanding the 
subject matter?  

I do not know.   
 
4.  Are references/use of science up to date and appropriate? 

I do not know.   
 
5. Are there any sources of information that been over-looked? 

I do not know.   

Plant physiological ecologist 
Reviewer A. Knapp 
1. Has the subject matter been thoroughly addressed? 

Yes, nice job… 
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2. Is the information presented in a sound and cohesive manner? 
Yes 

 
3. Are included table/figures adequate and helpful toward understanding the 
subject matter?   

N/A 
 
4.  Are references/use of science up to date and appropriate? 

Yes 
 
5. Are there any sources of information that been over-looked? 

No 
6. Have the sources of information been interpreted and used appropriately? 
  Yes 
 

Historic Range of Variability Evaluation (habitat) 

Mammalogist, prairie ecologist 
Reviewer G. Kauffman 
1. Has the subject matter been thoroughly addressed? 

It would appear so. 
 
2. Is the information presented in a sound and cohesive manner? 

The text is highly readable. 
 

3. Are included table/figures adequate and helpful toward understanding the 
subject matter? 

There are no tables or figures. 
 
4.  Are references/use of science up to date and appropriate? 

Where are the Wildlife Specialist report, Fire Specialist report, Vegetation 
Specialist report, etc. that are referenced within this section?   

 
5. Are there any sources of information that been over-looked? 

A lot of information is available from Konza Prairie that might be applicable 
relative to fire and large grazers (bison). 

 
6. Have the sources of information been interpreted and used appropriately? 

I don’t see any inconsistencies. 

Wildlife ecologist 
Reviewer R. Holthausen 
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There are actually 2 documents titled “historic range of variability”.  This first one 
appears to be part of the wildlife report as it focuses on a “Coarse-filter Analysis of 
Habitat on the Grasslands”. 
 
This document begins with a description of 4 steps that would be involved in a “coarse-
filter” analysis, and says that it will focus on steps 3 and 4.  However, Step 4, which is 
the use of species assessments, is not included.  The final paragraph of this report states 
that the fourth step in the coarse-filter analysis will be discussed “below” in the fine-filter 
analysis.  No specific reference is given to guide the reader to this information.  Without 
this step, the document largely repeats information that is presented in the Ecological 
Sustainability document and that presumably is also presented in part in the Vegetation 
Specialists report.  While the information is good, I wonder if it would be more helpful to 
integrate with the overall assessment of HRV of vegetation. 
 
 As a side note, I discourage the use of the terms “coarse-filter” and “fine-filter”.  While 
that conceptual model has been useful, it seems to get confusing when the terms are used 
operationally (as evidenced by the above statement that the final step in the coarse-filter 
analysis is included in the fine-filter analysis).  Simply describing the analysis that is 
done without trying to separate it into coarse- and fine-filter may be a good alternative. 
 
We should also avoid a lot of discussion of “species viability”.   While the term is fully 
accepted within the scientific community, it has become a “hot button” within the Forest 
Service.  The following language on self-sustaining populations is taken from the draft 
final manual section on ecological sustainability: 

“Plan components for species-of-concern must provide for habitats that are of 
sufficient quality, distribution, and abundance to allow self-sustaining 
populations of the species to be well distributed and interactive, within the 
bounds of the life history, distribution, and natural population fluctuations of the 
species and the capability of the landscape.  A self-sustaining population is one 
that is sufficiently abundant and has appropriate population characteristics to 
provide for its persistence over many generations.” 

Mammalogist, prairie ecologist 
Reviewer D.W. Kauffman 
 
1. Has the subject matter been thoroughly addressed? 

Given my general understanding of the effects of fire, grazing, and climate 
(weather) on native grasslands in Kansas, this document appears to provide a 
thorough description of these issues in the Cimarron and Commanche Grassland 
area.   

 
2. Is the information presented in a sound and cohesive manner? 

Organization and style are well done. 
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3. Are included table/figures adequate and helpful toward understanding the 
subject matter?  

Not applicable. 
 

4. Are references/use of science up to date and appropriate? 
Appear to be so.   

 
5. Are there any sources of information that been over-looked?   

Not that I am aware of. 

 
6. Have the sources of information been interpreted and used appropriately? 

My reading of this document suggests that use of the information has been 
appropriate.   

Additional Comments: 
See page 5:  Farnham had to move west (not east) Great Bend to end up near 
Bent’s Fort. 

Plant physiological ecologist 
Reviewer A. Knapp 
 
[no reply]
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Appendix D: Responses from the Second Grasslands 
Plan Science Review 
Reviewers were asked to address specific questions and also to provide their comments 
on the draft Plan and the associated monitoring questions and performance measures, as 
well as the Forest Service’s responses to comments received from the public. 
 
The responses reproduced here are grouped by the reviewers’ specialization, rather than 
by which documents were reviewed. (Formatting was adjusted in this reproduction, but 
typographical and grammatical errors were not corrected.) 

Reviewers 

The nine individuals listed below were invited to participate in the second science review, 
which examined the draft Plan and the associated monitoring questions and performance 
measures. Seven of the nine contributed their responses. 
 

Area of specialization Reviewer and affiliation 

Area conservationist John A. Knapp 
Natural Resources Conservation Service 
 

Biologist Seth McClean 
Colorado Division of Wildlife 
 

Botanist Craig C. Freeman 
University of Kansas 
 

Entomologist Hank Guarisco 
Sternberg Museum of Natural History 
 

Mammalogist Dr. Jerry Choate 
Sternberg Museum of Natural History 
Fort Hays University 
 

Mammalogist and prairie ecologist Dr. Donald W. Kaufman 
Kansas State University 
 

Migratory Bird Program David Mehlman 
The Nature Conservancy 
 

Biologist (small mammals), grassland ecologist 
 

Dr. Elmer Finck 
Fort Hays State University 
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Area of specialization Reviewer and affiliation 

Rangeland management specialist Ben P. Berlinger 
Natural Resources Conservation Service 
 

Zoologist Bill Busby 
Kansas Biological Survey 
 

Zoologist Michael A. Patten 
University of Oklahoma 
 

 
Review information was also sent to four reviewers who had been invited to participate in 
the first science review. Two of the four provided comments. 
 

Area of specialization Reviewer and affiliation 

Disturbance ecologist Dr. Samuel D. Fuhlendorf 
Oklahoma State University 
 

Grassland ecologist Dr. James E. Detling 
Colorado State University 
 

Plant ecologist Dr. Alan K. Knapp 
Colorado State University 
 

Rangeland ecosystem 
ecologist 

William K. Laurenoth 
Colorado State 
 

Key Responses in the Second Review 

The items listed below are meant to give an idea of the responses we received. For the 
complete responses, see Appendix C. 

 General Questions 
1. Has applicable and available scientific information been considered? 
• No mention of potential impacts of rapid climate change on grasslands or of emerging 

science of sighting wind farms, new technologies in oil and gas extraction. 
• The roles of invertebrates and pollinators in biodiversity are ignored. 
• Shouldn’t use the sum of areas occupied by prairie dogs as a measure of distribution 

and abundance. 
• Definition of bunch grass is too broad. 
• Burrowing owl shouldn’t be excluded. 
• Most cited info is from gray literature, few total scientific publications used; use of 

published research would strengthen plan. 
• Fire specialist’s report doesn’t mention research that shows negative effects of fire on 
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forage production; use of fire as management tool for shortgrass doesn’t have much 
research behind it. 

• What data for shortgrass suggests that the diversity of native grasses and forbs is an 
important control on invisibility? 

• The connection between the information and the strategy isn’t always clear. 
• Should partner with Partners in Flight. 
 
2. Has scientific info been interpreted reasonably and accurately? 
• Little discussion of areas of scientific controversy. 
• The roles of invertebrates and pollinators in biodiversity are ignored. 
• Controversial issues aren’t addressed, most of the science has selected one hypothesis 

or set of conditions. 
• Questions casting strategies for ecosystem types in the context of seral staghes 
 
3. Are the uncertainties associated with the relevant scientific info acknowledged and 
documented? 
• No discussion of uncertainties associated with some ecosystems in terms of seral 

stages 
• The roles of invertebrates and pollinators in biodiversity are ignored. 
 
4. Are the relevant management implications noted, evaluated, and documented 
(including risks and uncertainties)? 
• Doesn’t go into depth about associated risks and uncertainties associated with 

strategies and design criteria 
• Unplanned disturbances aren’t addressed, risk is hardly mentioned. 

Specialization Questions 
1. Has the science been appropriately taken into account to develop Plan components that 
provide for self-sustaining populations of species of concern under FSM 1921.76c? 
 
2. Are there cases where available science indicates that Plan components may not be 
sufficient to provide for self-sustaining populations of species-of-concern under FSM 
1921.76c? 
 
3. Has the best available science been taken into account to adequately develop and 
describe desired conditions and objectives concerning vegetation species composition in 
the shortgrass and sandsage prairie ecosystems? 
 
• Lack of quantitative spatial attributes with some objectives and conditions. 
• Using seral stages for all habitat types isn’t use of best available science. 
 
4. To what extent are the desired conditions and objectives for the use of prescribed fire, 
including the integration of livestock grazing with fire management, supported by the 
best available science concerning disturbance regimes in prairie ecosystems? 
• No mention of patch grazing 
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• Prescribed burn is poorly covered. No mention of patch burning. Overlooked research 
from Oklahoma State University 

Complete Responses from the Second Review 

Biologist 

Reviewer S. McClean   

General Questions 
1. Has applicable and available scientific information been considered in 
developing the plan? 

Overall it appears that a good deal of current science on the ecology of the 
ecosystems that occur in the Cimarron and Comanche grasslands has influenced the 
three sections of the plan (Vision, Strategy, and Design Criteria).  The Ecological 
Sustainability report presented an excellent overview of the ecosystems within the 
grasslands and the natural variability within the systems.  The wildlife appendices 
(Species Diversity Evaluation: Wildlife) covered the life histories and habitat 
requirements of species of concern and species of interest in great detail.  The science 
in this appendix was up to date and of sufficient detail to make informed management 
decisions on wildlife.  The plan was a bit light in terms of the emerging science of 
sighting wind farms and on new technologies in oil and gas extraction that help 
minimize disturbance.  Also there was no mention of potential impacts of rapid 
climate change on the grasslands.  There is mention that ecosystems are adapted to 
prolonged period of droughts, but no insight into the potential impacts of rapid 
change on species occurring in the grasslands.       
 

2. Has scientific information been interpreted reasonably and accurately? 
The scientific information presented in the plan has been interpreted reasonably and 
accurately.  There is very little discussion about areas of scientific controversy in the 
plan.  The one area I am aware of is the ongoing debate among range management 
professionals over equilibrium (range model) and non-equilibrium (state-and-
transition model) vegetation dynamics in grassland systems.  The plan appears to 
endorse a non-equilibrium outlook on vegetation dynamics in the grassland in terms 
of desired conditions but does not explicitly state this is the theory being used to 
guide decisions on the grassland.  I see that some of the scientific literature that 
endorses the paradigm of looking at equilibrium and non-equilibrium not as mutually 
exclusive but instead as co-occurring processes depending on the spatial scale you are 
looking at is cited in the plan.  There is no explicit discussion of this in the plan or 
any of the appendices.  This may be too technical a discussion to include in a 
document like a land management plan, but I would like to see some more on 
vegetation dynamics as they pertain to cattle grazing in one of the appendices (maybe 
in the Ecological Sustainability report).   

 
3. Are the uncertainties associated with the relevant scientific information 
acknowledged and documented? 
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The plan does not go into great depth on the uncertainties associated with some of the 
ecosystems in terms of seral stages.  For example in the Strategy section under 
Canyonland Ecosystems it recommends a late seral stage of 60-65%.  There is no 
mention of the uncertainty of this estimate (i.e. 60-65% +- 10%).  Likewise estimates 
of fire return frequencies are given in the Strategy section (page 70 #6) but no 
estimate in the uncertainty of the areas recommended (0.5% to 2%) are given.     

 
4. Are the relevant management implications noted, evaluated, and 
documented (including associated risks and uncertainties)? 

The management implications of the science are noted in the vision, strategy, and 
design criteria parts of the plan.  Again the plan does not really go into depth on 
associated risks and uncertainties associated with various strategies and design 
criteria.  There are few design criteria for many of the objectives noted in the 
strategy part of the document.  An example is that there are no design criteria for 
Canyonland Ecosystems despite the objective (page 61 under the strategy section) 
to trend towards a different set of desired seral stages for the juniper woodland 
then the current stage.  I am not sure how the desired seral stage distribution will 
be achieved for this ecosystem given the lack of any design criteria to open up 
existing juniper woodlands.  Given this lack of a way to achieve the desired 
condition I am not sure I can evaluate whether the objective will contribute to 
long term sustainability of the ecosystem.       

Specialization Questions 
1. Has the science been appropriately taken into account to develop Plan 
components that provide for self-sustaining populations of species-of-concern 
under FSM 1921.76c (within your specialty)? 

The latest science in the literature has been cited in the plan and appendices.  The 
plan objectives if achieved would contribute significantly to achieving self sustaining 
populations of most species-of-concern on the grasslands based on the current science 
on these species. 

 
2. Are there cases where available science indicates that Plan components may 
not be sufficient to provide for self-sustaining populations of species-of-
concern under FSM 1921.76c (within your specialty)? 

I have concerns that some of the objectives in the plan may not be achieved and 
this would contribute to some populations of species-of-concern not being self-
sustaining under FSM 1921.76c.  I think this gets back to the risks and 
uncertainties in the ability to achieve desired conditions (which was not 
adequately discussed in the plan).  An example is that for some species the 
grassland probably does not own enough contiguous land to effectively manage 
for that species.  The plan addresses trying to get more contiguous parcels under 
the desired conditions for Land Administration (page 29 of the vision) however 
without a set goal of how much consolidation will be accomplished over the life 
of the plan we can not address whether the grasslands will be able to effectively 
manage for some species that require large blocks of contiguous habitat.   
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3. Has the best available science been taken into account to adequately 
develop and describe Desired Conditions and Objectives concerning vegetation 
species composition in the shortgrass and sandsage prairie ecosystems? 

Most of the best science has been taken into account to develop the desired 
conditions and objectives.  My concern is that there is a lack of quantitative 
spatial attributes associated with some of the conditions and objectives.  For 
example while the percentage of grassland in each seral stage (early, mid, late) is 
given in quantitative terms as an objective for short-grass and sandsage prairie 
ecosystems there is no discussion about the size and distribution of these seral 
stages.  There is a discussion in the Ecological Sustainability report about size 
(scale and range) criteria (A, B, C, and D rated size) and landscape context (again 
A, B, C, and D rated) criteria for both short-grass and sandsage.  I think the 
science behind these ratings is good and I would like to see goals (i.e. X amount 
of A size/landscape context sandsage, etc.) included in the objectives for short-
grass and sandsage prairie ecosystems under the Strategy section of the plan.    
 

4. To what extent are Desired Conditions and Objectives for the use of 
prescribed fire, including the integration of livestock grazing with fire 
management, supported by the best available science concerning disturbance 
regimes in prairie ecosystems? 

The science used in the desired conditions and objectives have included most of 
the applicable science in the field of prescribed fire.  The one exception is that 
although it appears that patch grazing is being implicitly recommended in some 
cases there is no explicit statement that patch grazing techniques will be used.  I 
would like to see this made clear especially with regards to lesser prairie chickens.  
Large size prescribed burns are not the best use of prescribed fire for lesser prairie 
chicken habitat.  Burns that may work well in mountain plover habitat may not 
work well in lesser prairie chicken habitat and I would like to see that 
incorporated in the plan.   
 

5. Are the monitoring questions designed at the appropriate spatial and 
temporal scale to answer the question? 

I am providing comments on individual monitoring questions (as provided in the 
June 19th, 2006 Monitoring Questions and Performance Measures document) with 
regards to appropriate spatial and temporal scale. 
 
Question 3, 1.2.2.a.  The Performance Measure (PM) address the total area of 
BTPD towns but does not address the size of individual colonies or the spatial 
distribution of the colonies (where are they in relation to each other).  I think this 
needs to be added to the PM to answer the question of the trend in distribution. 
 
Question 5 1.3.2.c. The PM needs to address what is the spatial distribution of 
native fishes in perennial streams on the grasslands.  Otherwise there is no spatial 
component. 
 
Question 7 1.3.2.c. Again nothing on spatial distribution of Tamarisk (just # of 
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acres) in the PM.  I would add a mapping component to track the spatial 
distribution of tamarisk on the grasslands 
 
Question 11 1.3.2.d.  I would add an additional measure of habitat structure to get 
a better measure of horizontal structure of the sandsage prairie.  I would 
recommend that shrub patch number (a measure ofrm Harrell and Fuhlendorf. 
2002.  “Evaluation of habitat structural measures in a shrubland community” J. 
Range Management 55: 488-493) be added to the robel method to monitor the 
habitat structure.   
 
Question 12 1.3.2.d.  In addition to lek counts I would recommend the grasslands 
conduct a GIS analysis like Fuhlendorf et al. (Fuhlendorf et al. 2002. “Mult-scale 
effects of habitat loss and fragmentation on lesser prairie-chicken populations of 
the US Southern Great Plans. Landscape Ecology 17: 617-628) to establish a 
spatial ‘baseline’ of LPC habitat in and around the grasslands.  I would redo this 
analysis at 5 year timelines to assess the long-term trend in fragmentation in and 
around LPC habitat on the grasslands. 
 
General Note on all ecosystems:  I think it would be helpful to have a detailed 
GIS coverage of vegetation types on the grasslands.  This coverage should 
incorporate the classifications outlined in the Ecological Sustainability report (i.e. 
have three attributes for each ecosystem type polygon – size, condition 
specifications, and landscape context specifications.  These would all be given a 
classification from A to D based on the existing criteria for each ecosystem in the 
Ecological Sustainability report.  I believe this product would help immensely 
with long term monitoring of the spatial component of the ecosystems on the 
grassland.  My recommendation is that this GIS coverage should be updated at 
least once every ten years once created. 

Entomologist 

Reviewer H. Guarisco   

General Questions 
1. Has applicable & available scientific information been considered in 
developing? 
     (answered for each main section below) 

A) Vision: 
Yes, except for one correction in Appendix D, P.131 (referenced on p.46, 1.3.5d. 
Picketwire Canyonlands, Existing Conditions): 
“The second documented occurrence of the giant centipede, Scolopendra heros, in 
the state of Colorado was recently reported after a hiatus of 117 years since it was 
first found in Colorado. Several undescribed spider species (new to science), as 
well as approximately 25 species not previously known to occur in Colorado were 
recently collected.”  (This statement more adequately describes the current state of 
knowledge). 
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B) Strategy: 

Yes, except for several general considerations which are relevent but have not 
been addressed at all. Although in recent years the view of prairie dogs has 
changed from one of pest species to that of keystone species, the role of 
invertebrates has been virtually ignored, in most cases probably because of 
inadequate or non-existant data. The Nature Conservancy’s 1997 publication, “The 
Status of Biodiversity in the Great Plains,” states on p.112, sec.4.4.2.5 Insects and 
Spiders: “Insects constitue the largest and most diverse class of animals in the 
Great Plains region. The group includes orthopterans (particularly the acridid 
grasshoppers), which have been described as the primary above-ground herbivores 
of the prairie system... The 34 orders of insects have 90,968 described species and 
an estiimated 72,500+ undescribed species in North America north of 
Mexico…Despite their prominence in the prairie system, insects as a whole are 
one of the least known classes in the animal kingdom….Despite their high level of 
diversity, adequate information is not available to assess the current status of 
insects in the Great Plains.” Spiders and other groups were not even mentioned.  
     Bees are a keystone species due to their role in plant pollination. On pages 68-
71, various activities, such as grazing and fire regulation, have been proposed to 
provide and improve habitat for plants and animals (species-of-concern) in the 
grasslands. However, the key role of pollinators has not been addressed. Many 
plant species in the area have very specific associations with species of bees, most 
of which are ground-nesting, and synchronize their emergence with the flowering 
of the specific plant species they pollinate. A noted authority on bees, Charles 
Michener, who has worked extensively in SE Colorado estimated that should be 
about 250 species of bees on the grasslands, and about 40% are solitary, ground-
nesting species. So, to adequately construct a strategy for the management of plant 
species of concern, information on their pollinators should be collected (either in 
the field, and/or from published sources). It may be crucial for any long-term 
management plans to take them into account. For example, the pollinators may be 
adversely affected by other activities, including those intended to alter habitat for 
beneficial purposes (burning, grazing, mineral development etc.). Although some 
plants are pollinated by a number of species, many are pollinated only by a single 
species of bee. If this species is eliminated, it could doom the plant species. Often, 
soitary bees will nest in close proximity to one another, usually because of specific 
soil requirement. If a colony is inadvertently wiped out by bulldozing or burning at 
the wrong time of year, it could be disastrous. Without knowledge, there is no way 
to properly manage for these species.  
     This begs the monitoring question on page 75: “What is the trend in the 
distribution and abundance of Colorado frasera and wheel milkweed?” 

 
C) Design Criteria: 

Yes, except for the same as above, related to Appendix E. Habitat Needs that 
Contribute to Sustainability for Species-of-Concern.    
This also applies to Appendix A, Goal 5, Objective 3 on page 97: “Restore and 
maintain native and desired nonnative plant and animal species diversity within 
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terrestrial and aquatic ecosystems and reduce the rate of species endangerment by 
contributing to species recovery.” Again, for the plant species, managing for the 
pollinators could be essential. I understand that broad measures of habitat 
improvement for “umbrella” species may generally improve conditions for most 
other species in the ecosystem, and that this is usually what is done. However, 
some cases may require more specifically directed actions based on more 
information. The example of pollinators is a good one. Many prairie plants, 
especially Indian Paintbrush, are known to have obligate micorhizal associations. I 
know you can’t do everything and carry on extensive basic research on prairie 
ecosystems, but a management plan should give more extensive consideration to 
keystone species and a deeper understanding of the biology of species-of-concern. 

 
2. Has scientific information been interpreted reasonably and accurately? 
     A) Vision: Yes 
     B) Strategy: Yes 
     C) Design Criteria: Yes 
            
3. Are the uncertainties associated with the relevant scientific information 
acknowledged and documented?      Are there gaps in scientific knowledge 
recognized and documented? 

Here again, for all three areas (vision, strategy and design criteria) there are major 
gaps in scientific knowledge which have not been recognized and documented, ie. the 
pollinator issue and invertebrate biodiversity. Another interesting aspect involves the 
interaction/effects of prairie dogs, a recognized keystone species, on invertebrate 
population. A pilot study several years ago on the Cimarron, revealed differences in 
insect species and abundance within and outside prairie dog towns. Although there is a 
growing body of information concerning the effects of prairie dogs on plant 
populations, there is very little information on their influence, directly or indirectly, 
upon invertebrate populations. Additionally, basic biodiversity information is far from 
complete. I have found at least 2 undescribed species (new to science) of spiders in the 
Picketwire Canyonlands and about 25 new state records for Colorado. A lot of basic 
field work is needed to find out what actually lives on the grasslands and how they 
influence the entire system.  

 
4. Are the relevant management implications noted, evaluated, and 
documented? 

Yes, in general most things are very well assessed. However, see above 
considerations. One unplanned disturbance that may cause a departure from desired 
conditions has not been identified appropriately. That is the inadvertent elimination of 
specific plant pollinators.  

 
As far as the specific questions are concerned, I think I have addressed them all in the 
above comments. There are cases (pollinators) where available science indicates that 
the Plan components may not be sufficient to provide for self-sustaining populations 
of species-of-concern. 
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Although the above comments point out my major concerns about the plan, I really am 
impressed with it and believe it will go a long way to achieve the balance of use and 
protection of public lands, and includes diverse biological, economic and societal 
aspects.      

Mammalogist 

Reviewer J. Choate   
 

Most of the questions have to do with vegetation, and I am not qualified toanswer them 
(in some instances I have opinions, but opinions do not represent good science).  I did 
provide a comment regarding prairie dogs. Even though I did not comment on the 
vegetation questions, I should note that the approach you are using appears very good. 
 
In the past, the sums of areas occupied by p-dog burrows has been used as a measure of 
distribution and abundance of p-dogs.  To do so is not good science because new p-dogs 
may construct burrows at the periphery of a town (giving the appearance of an increase in 
both distribution and abundance)when, in fact, the distribution is smaller than it appears 
(i.e., many or most of the borrows are not occupied) and abundance may be stable or 
even decreasing.  I recommend that p-dog distribution be based on sums of areas 
containing OCCUPIED p-dog burrows, and that abundance be based on actual counts of 
individuals. 

Professor of Biological Sciences 

Reviewer E. Finck   
 
I am suprised that scientific names are not used for each species when firs mentioned, 
e.g., mamoth and bison page 12, page 27.  By the way the common name is now 
American bison.  
 
page 14  - The Black Hills are in South Dakota and not North Dakota.  
 
pages 17, 102 -  Counties should be lowercase when used in the plural.  
 
page 21 and elswhere -  Why isn't the burrowing owl listed as a species of concern?    
 
page 26 -  Wha aren't invasive plants listed?  
 
page 29 1.3.2 second line -  What is a solid type?  Should it be a soil type?  
 
What is the role of playa lakes?  I do not think I saw it mentioned anywhere.  
 
I do not understand your definition of bunch grass.  Many of the bluestems are sod 
forming grasses and bunch grasses.  You definition of bunch grass seems broade than 
others I have seen.    
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pages 125, 135 - Andropogon gerardii  has two "i's"   Indian grass is two words.  
 
Andropogon hallii  has two "i's".  Indian grass is tow words with the first capitalized.  
 

General Questions 
 
1. Has applicable and available scientific information been considered in 
developing?  

Yes applicable and available science information has been used.  Sources have been 
referenced with the exception of Robb and Schroeder listed on pages 145 and 146, 
but not in Works Cited on page 148.   

 
My only concerns are the exclusion of the burrowing owl and the broad definition of 
bunch grasses.  Many of the bunchgrasses listed are not listed as such by most plant 
ecologists studying in grasslands. 

 
2. Has scientific information been interpreted reasonably and accurately?  

Yes.  Controversial issues are not really addressed.  Most of the science has selected 
one hypothesis or set of conditions and not others. 

 
3. Are the uncertainties associated with the relevant scientific information 
acknowledged and documented? 

No - I didn’t see much or any of this.   
 
4. Are the relevant management implications noted, evaluated, and 
documented (including associated risks and uncertainties)?  

Yes.  Unplanned disturbance are mentioned but not addressed.  Risk is hardly ever 
mentioned if at all.   

Specialization Questions   
1. Has science been appropriately taken into account to develop Plan 
components that provide for self-sustaining populations of species-of-concern 
under FSM 1921.76c (within your specialty)?  

Yes 
 
2. Are there cases where available science indicates that Plan components may 
not be sufficient to provide for self-sustaining populations of species-of-
concern under FSM 1921.76c (within your specialty)? 

Not to my knowledge. 
 
3. Has the best available science been taken into account to adequately 
develop and describe Desired Conditions and Objectives concerning vegetation 
species composition in the shortgrass and sandsage prairie ecosystems? 

Yes 
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4. To what extent are Desired Conditions and Objectives for the use of 
prescribed fire, including the integration of livestock grazing with fire 
management, supported by the best available science concerning disturbance 
regimes in prairie ecosystems?  

Prescribed burn is poorly covered.  Are they going to use patch burning?  Are they 
going to burn entire watersheds?  All that is mentioned is fall and winter burning for 
pronghorn, but little else.  Much work by scientist at Oklahoma State University in 
northwestern Oklahoma seems to have been overlooked relative to burning.  For 
example, there are some excellent studies on northern bobwhite relative to prescribed 
burns that are applicable from the Woodward Station. 

 
5. Are the monitoring questions designed at the appropriate spatial and 
temporal scale to answer the question?  

I did not receive these.  

Mammalogist, Prairie Ecologist 

Reviewer D. Kauffman   

General Questions 
1. Has applicable and available scientific information been considered in 
developing the plan? 

Except for the structuring of the plan required by the “Planning Process” for this 
type of document, I found the narrative of the plan to generally read well.  And I 
enjoyed reading new information about the Comanche and Cimarron National 
Grasslands (CCNG).  Having said this, I did find that, overall, the vision, strategy, 
and design aspects seem consistent with what I know about prairies, western 
Kansas, mammals, birds, and general conservation concerns in the Great Plains.  
Further, the document seems a reasonable overall statement of ecological 
conditions and conservation issues and needs of the CCNG as well as the 
management needs to deal with the issues and needs. 
 
Some detailed editing needs to be done to correct a fair number of typos, missing 
words, and redundancies. 
 
The overall plan includes numerous cited documents, but most are from reports 
from federal agencies, from contract work, and other kinds of gray literature to 
which I and most academic reviewers would have little to no access.  At the same 
time, I found few total scientific publications used in the document.  I realize that 
little published, detailed scientific work is available for the region of the CCNG.  
However, I am sure that there are additional citable studies that exist and that 
support descriptions of prairie types, of wildlife such as prairie dogs, swift fox, 
and several birds.  Further, citable works surely exists for issues such as tamarisk 
and some of the other invasive plant issues.  My point here is t hat considerable 
published research exists fro the central and southern Great Plains that could be 
used to build a stronger statement of ecological conditions and conservation 
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issues and needs of the CCNG, although I am not suggesting these studies would 
change the overall documents visions, strategies, and designs. 

 
2. Has scientific information been interpreted reasonably and accurately? 

I have no problems with interpretations of ecological conditions and conservation 
issues and needs of the CCNG.  My earlier statement suggests that part of this 
material could be bolstered with additional published research studies.   
 

3. Are the uncertainties associated with the relevant scientific information 
acknowledged and documented? 

I did not see a problem as related to this aspect of the requested review.     
 

4. Are the relevant management implications noted, evaluated, and 
documented (including associated risks and uncertainties)? 

I did not see a problem as related to this aspect of the requested review.      

Specialization Questions 
1. Has the science been appropriately taken into account to develop Plan 
components that provide for self-sustaining populations of species-of-concern 
under FSM 1921.76c (within your specialty)? 

The plan seems to do this for mammals. 
 

2. Are there cases where available science indicates that Plan components may 
not be sufficient to provide for self-sustaining populations of species-of-
concern under FSM 1921.76c (within your specialty)? 

I do not think that there is a problem for mammals.   
 

3. Has the best available science been taken into account to adequately 
develop and describe Desired Conditions and Objectives concerning vegetation 
species composition in the shortgrass and sandsage prairie ecosystems? 

I am not sure that this is true, bit I leave it plant-ecology and range-management 
experts to respond.    
 

4. To what extent are Desired Conditions and Objectives for the use of 
prescribed fire, including the integration of livestock grazing with fire 
management, supported by the best available science concerning disturbance 
regimes in prairie ecosystems? 

I have little concern with the use of fire, grazing, and so forth, but I think that more 
support could e found in the scientific literature.   

 
5. Are the monitoring questions designed at the appropriate spatial and 
temporal scale to answer the question? 

[no response] 
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Forest, Rangeland, Watershed 

Reviewer W. Lauenroth   
 
I am happy to provide some comments on the use of science in the Cimarron and 
Comanche draft land management plan. I apologize for only being able to provide 
examples and not a complete assessment. If I were looking to challenge the use of science 
in your report I would focus on two areas – the use of fire in shortgrass steppe and 
invasive species. 
 
I found the many instances where fire was mentioned as a management tool for the 
shortgrass steppe a little surprising given the very small amount of research that has been 
conducted on this topic.  I think the role that you are envisioning for fire may be overly 
optimistic.  I looked at the specialist’s report on fire and while I found nothing in it that I 
necessarily disagreed with, although I found the fact that it did not mention the research 
that has focused on the negative effects of fire on forage production a little surprising. I 
would conclude and I think I could arguer persuasively that this topic has been treated 
with sufficient depth or breadth and the result is an overly optimistic role for fire in 
management of shortgrass steppe. 
 
One statement on page 35 caught my eye with respect to invasive species. “A diversity of 
native grasses and forbs would discourage infestations of invasive plant species, provide 
for varied native wildlife species habitats, and would contribute to the mosaic in amounts 
and patterns that are representative of site potentials.” The portion of this statement that 
seems to me is not supported by the literature is “A diversity of native grasses and forbs 
would discourage infestations of invasive plant species…”  In the trivial case of 
comparing such a site with one that is completely disturbed and has no native grasses or 
forbs it would be correct.  I know of no data for the shortgrass that suggests that the 
diversity of native grasses and forbs is an important control on invisibility.  I found 
nothing in the specialist’s to support this statement. I don’t think one could manage for 
diversity of native grasses and forbs, assuming we knew how to, and justify it by 
claiming an important objective was to protect the steppe from invasive plants. 
 
My overall concern about the use of science in the plan is related to how easily I found 
weak spots in areas in which I have knowledge.  It makes me wonder if every specialist 
could do the same.  If so, I am concerned that you are in for many years of uncomfortable 
challenges from stakeholders of many different interests. 

Rangeland Management Specialist 

Reviewer B. Berlinger 
 
1.  I recommend the inclusion of the USDA-NRCS ecological site descriptions that are 
applicable to each of the four major ecosystems.  These would be as follows; 
Canyonland:  Sandstone Breaks R067BY056CO, Limestone Breaks R067BY 060CO. 
 
Riparian and Aquatic:  Wet Meadow R067BY038CO, Sandy Meadow R067BY029CO, 
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Salt Meadow R067BY035CO (riparian site descriptions are not available at this time). 
 
Sandsage Prairie:  Sands R067BY015CO, Sandy R067BY024CO, Sandy Bottomland 
R067BY031CO. 
 
Shortgrass Prairie:  Loamy R067BY002CO, Loamy Slopes R067BY008CO, Clayey 
R067BY042CO. 
 
These ecological site descriptions can set a standard for what I would think would be the 
“desired vegetation condition” or what is described as the historic climax plant 
community (HCPC).  The USDA-NRCS ecological site descriptions are available on our 
web site under Colorado’s e-FOTG (electronic field office technical guide), and 
contained in Section II.  MLRA 67B is applicable to the Comanche.  Check the Kansas e-
FOTG for sites that may be applicable to the Cimarron. 
 
2.  Within your discussion of plant composition under the various sections of the plan, I 
recommend including reference to the season of growth for further explanation of the 
various plant structural and functional groups.  For example, “tall warm season 
bunchgrass”, or “short warm season bunchgrass”, etc.  Additionally, you have mis-
characterized sand bluestem, switchgrass, and prairie sandreed as “bunchgrasses” 
(specifically page 34, second full paragraph).  They should be correctly classified as 
rhizomatous in growth habit (reference USDA plants database, http:plants.usda.gov).  
You should include Indiangrass as a tall warm season bunchgrass as an important 
component in the Sandsage Prairie ecosystem.  Exclude big bluestem from this 
discussion (i.e. second full paragraph on page 34) since it is not a component of this 
ecosystem in Colorado and probably Kansas as well. 
 
3.  Typographic error on page 29 of 151, third paragraph; solid types should be soil types. 
 
4.  Typographic error on page 35 in the last sentence of the second paragraph:  “not” 
should be omitted. 
 
5.  The frequent use of prescribed fire throughout all sections of the draft plan is of 
concern.  You have included it as a management tool for most all of the ecosystem types.  
 
Two specific references to the use of fire in the draft plan are as follows:  

Page 70, item 7, “Annually 10-40% of the prescribed burns would be conducted 
during the fall or winter months”.  Any burning during this time would present a 
serious wind erosion hazard due to the high exposure of bare soil during a very 
windy period in SE and SW Kansas. 

 
Page 144, Summary also talks about prescribed fire for maintaining specific plant 
species-of- concern.   

 
My experience shows that fire does do the good things you mention, but it also reduces 
valuable litter cover as tons of formerly sequestered carbon are removed from the system, 
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exposure of bare ground increases, and ecological succession is set back.  My 
recommendation would be less emphasis on prescribed fire and increased use of 
prescribed grazing for land management tools on the National Grasslands.   
 
As a minimum, the frequency of the burning should be sufficiently low to prevent the 
deleterious effects mention above from occurring.  Also, livestock grazing applied in 
areas recently burned to favor species-of-concern (i.e. page 70, item 9) should be applied 
very judiciously and under a carefully applied grazing prescription and rangeland 
monitoring program. 
 
6.  A general concern is the highlighting of species-of-concern in the draft plan.  I realize 
that these species are important, but the plan should not manage specifically for these 
species to the exclusion of other species in the ecosystem.  The overarching goal should 
be to manage for the ecosystem as a whole and in the process move away from 
monotypic sites, not create them. 
 
7.  Appendix E, Species-of-Concern.  It would be advisable to include the scientific name 
of each species.  Also, for the plant species include the origin and life span.   
 
8.  Another general concern is the correlation of the use of livestock grazing as a 
“disturbance process” throughout most of the document.  I believe it would be 
advantageous for natural resource planners to begin to move away from inference to 
grazing as a “disturbance” and move toward referring to the use of “prescribe grazing 
management as an ecosystem management tool”.  It would help strengthen the 
relationships with our environmental partners.   
 
9.  Throughout the document reference is made to “timing and intensity” of livestock 
grazing management.  The third, and most important, component to managed grazing has 
been omitted.  That is the need to prescribe adequate recovery opportunity following each 
grazing event.  There are three attributes to all grazing prescriptions:  (F) frequency or 
timing of the grazing which is tied to the duration of the grazing even, (I) intensity of the 
grazing or the amount of plant volume removed which is correlated to stocking rate, and 
(O) adequate opportunity for the grazed plants to recover.  I recommend that all three 
components be included with any reference to the use of prescribed grazing management 
in the draft plan.   
 
10.  In addition to item 9 above, I recommend that the Grazing Response Index (GRI) 
developed by Colorado State University, be included in the document as a grazing land 
monitoring method to help evaluate the grazing management being applied on both 
National Grasslands. 
 

Zoologist 

Reviewer M.A. Patten   
 
Herewith are a few comments on the aforementioned Land Mangement Plan.  First, 
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though, let me say that the document looking thorough and had a reasonable balance 
between competing interests.  My interest lie chiefly within the ecological realm, 
meaning, for example, that I would prefer to prohibit cattle grazing, but I nonetheless 
understand the need to maintain such programs. 
 
Below I offer comments only on the few points the caught my eye: 
 
1.2.2 – Tamarix ramosissima outcompete native Populus and Salix only under drought 
conditions.  It has been shown that restoration of natural flood regimes favors the native 
trees (see Journal of Arid Environments 40:133, 1998; Conservation Biology 14:1744, 
2000; Ecological Applications 12:760, 2002).  It may well be impossible to restore 
natural flood regimes, largely because too much water is taken away for irrigation and 
other uses.  But if something along those lines can be done, it may be possible to rid the 
Cimarron River of much of its Tamarix. 
 
1.2.4 – I am pleased to see recognition of the importance of natural disturbance 
processes. 
 
1.3.1a – Contiguous blocks of habitat (or, at least, corridors) likely will be a key to 
preserving a viable population of the Lesser Prairie-Chicken on the Comanche National 
Grassland. 
 
1.3.2a – The wording implies that Tamarix is a species of interest, which it cannot be 
(except in a negative way). 
 
1.3.2c – Although the change has been noted, to what extent (e.g., ppm dissolved salts) 
has Tamarix changed soil chemistry?  If extreme, this change could represent a big threat 
to native freshwater fish, including those species listed.  If the changed has been extreme 
enough, an intensive effort to remove all Tamarix becomes even more critical to 
watershed management. 
 
1.3.2e – Are any Mountain Plovers actually known to breed on either the Comanche or 
Cimarron National Grassland?  Or are restoration efforts designed to lure marginal 
populations in adjacent Oklahoma into the grasslands? 
 
1.3.3c – Currently there is a study underway (Kansas State University) examining the 
effects wind turbines have on lekking and nesting behavior in the Greater Prairie-
Chicken.  Moreover, recent research (e.g., Journal of Wildlife Management 69:1259, 
2005) suggests that the Lesser Prairie-Chicken avoids manmade structures. 
 
1.3.4c – Concomitant with any energy development (and livestock grazing) tends to be 
construction of fences.  A recent study (Evolutionary Ecology Research 7:235, 2005) 
demonstrated that, in western Oklahoma, the principal cause of mortality in the Lesser 
Prairie-Chicken is the result of collisions with fences. 
 
2.1.2b – It may be worth bearing in mind that the only known “population” (perhaps no 
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more than a few individuals) of the Western Screech-Owl in Kansas occurs in late seral 
riparian woodland along the Cimarron River in the national grassland. 
 
3.2d – Recent recommendations from the U.S. Fish and Wildlife Service state that a 5-
mile radius is the preferable setback to avoid disturbing prairie-chickens. 
 
Appendix E – A 7-year study (Sutton Avian Research Center, University of Oklahoma) 
of reproductive ecology of the Lesser Prairie-Chicken has located some 150 nests in 
eastern New Mexico and western Oklahoma.  Only a handful of these nests are from 
April.  Peak nesting in the middle of May.  Distance of nests from lek of capture have 
been up to 23 km.  Note that an increase of bunchgrass cover may be important, but, at 
low percentages at least (20% and below), as shrub cover increases, adult survival 
increases (Journal of Wildlife Management 69:1270, 2005). 
     The best brood habitat in eastern New Mexico was characterized by high shrub cover, 
regardless of season (Bell 2005, M.Sc. thesis, Oklahoma State University).  Moreover, 
hens with broods avoided areas treated with tebuthiuron, an herbicide that reduced shrub 
cover.  The high shrub cover was used as a means of thermoregulation, and it varied 
structurally depending on season (e.g., denser when hot and more shade was needed).  
Hens with broods also tended to avoid grazed areas. 

General Questions 
1. Has the subject matter been thoroughly addressed? 

Yes, excellent review… 
 

2. Is the information presented in a sound and cohesive manner? 
Yes 

 
3. Are included table/figures adequate and helpful toward understanding the 
subject matter?  

N/A 
 
4. Are references/use of science up to date and appropriate? 

Yes 
 
5. Are there any sources of information that been over-looked? 

No 
 

6. Have the sources of information been interpreted and used appropriately? 
Yes 

Zoologist 

Reviewer B.Busby   
 
I have reviewed a copy of the Cimarron and Comanche National Grasslands Draft Land 
Management Plan that was sent to the Kansas Natural Heritage Inventory (KNHI) care of 
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Craig Freeman.  I serve as Zoologist with KNHI and given my experience with wildlife 
conservation issues in Kansas, will focus my comments on wildlife-related issues on the 
Cimarron National Grassland. 
 
In general, I find the Plan to be a sound, science-based document.  The Plan does a good 
job of summarizing relevant literature and other available information on grassland on 
ecological resources, wildlife species, and management needs.  It outlines important 
resource issues and discusses desired conditions by broad habitat type that should guide 
future management.  As an example, I applaud the vision of using disturbance processes 
to manage habitat of declining bird species (1.2.4). 
 
However, I believe there is room for improvement in certain areas.  First, I did not find 
the explanation of the Species-of –interest selection process entirely clear.  On page 103 
are listed five criteria that were considered during the selection process.  Many species 
present on Cimarron NG qualify under one or more of these criteria yet for the five 
wildlife species selected (Table B-3) each species has only one Applicable Interim 
Directives Criteria listed.  I also question the value of using heritage program state rank 
(S-rank) as a criteria, a practice that tends to identify edge-of –range species that may not 
be of conservation concern.  I realize the full process of species selection is not explained 
in the Draft Plan, but the material presented would not lead me to accept the process 
followed was rigorous and consistent.  Additionally, I can think of bird species of 
conservation interest  that presumably would have met multiple criteria (e.g. Cassin’s 
Sparrow, Burrowing Owl), yet were not selected. 
 
I would have welcomed some prioritization in the Plan.  What happens when there are 
conflicts between different desired uses?  The vision presented for the many of the 
biological resources in the Plan are mostly well supported by current science knowledge, 
but what happens when interests compete, as they usually do?   I understand that it is the 
job of site managers to reconcile competing interests, but I would hope that the Plan 
would address this subject to a greater degree.  As an example, Black-tailed Prairie Dog 
is a species-of-concern that also provides habitat benefits to other priority wildlife 
species.  I would hope that a goal would be to increase populations on the grasslands, 
especially in view of the threat posed by plague outbreaks.  How does conservation 
management for the prairie dog match with the current practice of allowing recreational 
shooting of prairie dogs?  I did not see any mention of this issue in the Plan.  These are 
difficult issues that if left completely to local resource managers may result in solutions 
that are determined more by local politics than by what is best for the resource. 
 
Lastly, the endorsement of the concept of wind energy development should be tempered 
by the fact that wind energy development may threaten grassland wildlife.  Much recent 
literature has dealt with the concern about the impact of wind turbine placement on 
prairie grouse.  Given that the Lesser Prairie-Chicken is a Species-of-Concern in the 
Cimarron and Comanche NG, I strongly urge that this issue be addressed in the Plan.  I 
would be happy to provide references and links to this subject, if desired.  
 
Thank you for this opportunity to comment on the draft plan.  I have not had the time to 
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study the document in detail, so apologize if I have overlooked components that pertain 
to items I have raised. 

General Questions 
1) Has applicable and available scientific information been considered in developing? 

(Is the breadth and depth of the scientific information in the planning documents 
thorough enough to include the scientific consensus as well as any contradictory or 
conflicting views? Are sources of information referenced and synthesized 
adequately? Is the documentation of how the scientific information was taken into 
account objective, useful, relevant, and with integrity?) 

 
Vision: Generally speaking, applicable and available scientific information have been 
considered in developing the vision, though there is a generality to much of the Vision, 
particularly the Desired Conditions, which leaves a lot of “wiggle” room in the outcome.  
Although I agree with the general thrust of the vision, there is a lack of detailed 
background or citation on where the Vision has come from and/or why it is a good vision.  
I will specifically note that almost all of the literature cited for this section is gray 
literature and most of that comes from two agencies: the U.S. Forest Service itself and the 
Colorado Natural Heritage program.   
 
Strategy: Generally, scientific information has clearly been considered, though its not 
always clear what the link is between the information and the strategy.  For example, 
strategy 2.1.1.a.1.b suggests reducing the net property boundary on both grasslands by at 
least 20 miles.  This is a great idea and seemingly arises from ecological science, but 
where did this specific number come from?  Would it not be better expressed as a 
percentage of current boundary length?  Under 2.1.2.1.a, clearly populations of new 
invaders ought to be tackled early, but how will you determine which are critical threats 
that must be dealt with, in the context of everything else that needs to be done? 
 
Design criteria: These seem well done. 
 
2) Has scientific information been interpreted reasonably and accurately? (Are the 

inferences drawn from the science information sound? For areas of controversy, are 
scientific disagreements on the issues discussed? Is the consideration of theory 
appropriate and supported by facts?) 

 
Vision: The interpretation is reasonable and accurate, consistent with a Vision statement. 
 
Strategy: Its interesting to cast the strategies for the ecosystem types in the context of 
seral stages, though I’m not sure that all current ecologists would agree with this.  Plus, 
the specific terms “early”, “mid”, and “late” will mean very different things in the 
different ecosystem types.  It’s a minor detail, but the Tables and corresponding Figures 
for each ecosystem appear to present the exact same information, so I’m not sure if its 
worth the extra space to present duplicate data.  In 2.1.2.a, the Objectives paragraphs are 
confusing—you need to clarify that the first paragraph refers to juniper woodland and the 
second do bottomlands.  In this case, Figure 2-1 appears to be incorrect—it does not 
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match Table 2-1.  Under 2.1.2.b, strategy 2, its important to provide more information on 
the treatments that will be applied to control tamarisk and the nature of the restoration 
that will be attempted.  Restoration is expensive; what happens if the funding does not 
hold up over the years?  Under strategy 4, it would seem that having food plots is 
inconsistent with other strategies, particularly control of new invasives (its certainly 
possible that some of the food species could be come invasive). 
 
Design criteria: 
[no reply] 
 
3) Are the uncertainties associated with the relevant scientific information 

acknowledged and documented? (Is uncertainty in the scientific information 
acknowledged, adequately disclosed, and appropriately described? Is the uncertainty 
from different sources of information reported clearly? Is the reliability of the 
information acknowledged and documented? Are there gaps in scientific knowledge 
recognized and documented?) 

 
Vision: Yes, consistent with the generalities of a Vision statement. 
 
Strategy: Its good, if you use seral stages, to use a range of desired percentages in age 
classes as a target—this reflects good understanding of the uncertainty around the whole 
concept plus the difficulty of meeting a specific target.  Many of the strategies, however, 
are so general in nature that its conceivable that many different outcomes could be 
interpreted as achieving the objective of the strategy.  For example, under objectives – 
Riparian, strategy 2 calls for “areas…restored to native plant communities”.  An intact 
native plant community has many species, so do you mean restoring a few dominant 
species?  Everything?  Only those species felt of benefit to elk and bobwhite? 
 
Design criteria: 
[no reply] 
 
4) Are the relevant management implications noted, evaluated, and documented 

(including associated risks and uncertainties)? (Has scientific information been taken 
into account to identify and assess the likelihood that the desired conditions and 
objectives will contribute to sustainability? Are unplanned disturbances, that may 
cause a departure from desired condition identified appropriately? Is the science 
appropriately applied in evaluating the consequences of no meeting plan desired 
conditions or objectives? Is the substantial risk associated with plan components 
disclosed?) 

 
Vision: There is much variability in the Vision statement in relation to this criterion.  It is 
very good to see the acknowledgement of the effect of the Land Ownership Pattern 
recognized and put forth as something to be solved—this is a critical problem to be 
addressed.  The same goes for the acknowledgement of the need to use disturbance 
processes to manage habitat for birds and other wildlife.  Other parts are weaker, 
however.  Its correct to point out that new and incoming invasive species are a problem, 
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but how would you identify them and what are some criteria for triggering action?  Under 
Economic and social resources desired conditions, the current threat is not really high 
winds (which are a constant reality), rather the threat is the potential of return to dust 
bowl conditions, which is exacerbated by drought, high temps, and lack of vegetation.  
Under Energy Development, desired conditions, oil and gas site restoration should 
always be done to improve natural resources, not “maintain” what was artificially 
created.  Under Recreation and Tourism, desired conditions, I would recommend that the 
plan not ignore the potential for these areas benefiting visitors from other states and 
countries (i.e., outside the communities and counties surrounding the grasslands). 
 
Strategy: See previous comments. 
 
Design criteria: 
[no reply] 

Migratory Bird Program 

Reviewer D. Mehlman 

Specialization Questions 
1) Has science been appropriately taken into account to develop Plan components that 

provide for self-sustaining populations of species-of-concern under FSM 1921.76c 
(within your specialty)?  

 
I would say that the general answer to this question is yes.  However, there are small 
problems as outlined above.  I will also note that the list of species-of-concern has been 
interpreted fairly narrowly.  For many species of grassland birds that are not in the plan, 
the grasslands could be very important, especially into the future as more and more 
habitat is lost on private lands.  I would urge that programs, such as partners in flight, that 
have broad perspectives, be consulted more fully. 
 
2) Are there cases where available science indicates that Plan components may not be 

sufficient to provide for self-sustaining populations of species-of-concern under FSM 
1921.76c (within your specialty)? 

 
A large challenge for conserving migratory birds is that events in areas other than the 
breeding grounds may be important in their conservation.  Therefore, I would say that 
available science indicates that this draft plan has not really incorporated any such 
potential effects in its conservation efforts for some species (such as Mountain Plover, 
Long-billed Curlew) which spend significant time during part of the year off the 
grasslands.  I would suggest that the plan incorporate some element of partnering with 
other organizations in a collaborative way, such that these questions on the effects of 
other seasons on the birds that inhabit the Cimarron and Comanche can be addressed. 
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3) Has the best available science been taken into account to adequately develop and 
describe Desired Conditions and Objectives concerning vegetation species 
composition in the shortgrass and sandsage prairie ecosystems? 

 
There is a good incorporation of science here, though I personally do not think that using 
seral stages for all habitat types is an example of “best available science”.  In particular, 
its not always true that these stages are good indicators of different habitats for bird 
species, though some back up literature on this might disprove my thoughts. 
 
4) To what extent are Desired Conditions and Objectives for the use of prescribed fire, 

including the integration of livestock grazing with fire management, supported by the 
best available science concerning disturbance regimes in prairie ecosystems?  

 
This is a very difficult question to answer given the format of the plan. Fire and grazing 
use are buried within multiple Desired Condition and Objectives descriptions in several 
parts of the plan.  More useful, would be separate sections on each of these “treatments” 
that more comprehensively describe their use across the 2 grasslands.  No doubt you will 
have to do fire management and grazing management plans anyway, so this would be a 
better organization of the plan.  I think it is critically important to include an active fire 
management program in this plan; it is a key disturbance regime for almost all ecosystem 
types and many of the species.  I also have no problem with the use of grazing as a 
disturbance-producing agent, though this requires monitoring.  However, the devil is in 
the details with both and there aren’t enough details to interpret how the best available 
science has been used.  In particular, I will note that both fire and grazing will need 
certain types of “infrastructure” to fully utilize them as ecological management tools, 
particularly grazing.  It is conceivable, that conflicts with other resources or budget 
constraints could limit the application of these tools in a fully scientific manner. 
 
5) Are the monitoring questions designed at the appropriate spatial and temporal scale to 

answer the question? (Note:  This science review question relates only to the revised 
set of monitoring questions, which will be sent to all reviewers on June 19, 2006.) 

 
 
 
 
 
 
 
 
 


