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Executive Summary 

 

On behalf of the Board of Forestry (the Board), the Oregon Department of Forestry (ODF) approached 

ǘƘŜ hǊŜƎƻƴ ¦ƴƛǾŜǊǎƛǘȅ {ȅǎǘŜƳΩǎ όh¦{ύ Institute for Natural Resources (INR) to conduct an independent, 

outside review of the body of science ODF considered as it evaluated forest management plans and 

developed the Species of Concern (SOC) Strategy. Two products developed by ODF staff were the focus 

of this science review: The Influence of Modeled Management Scenarios on Habitat for Species of 

Concern όh5CΣ нллфŀΤ ƘŜǊŜŀŦǘŜǊ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ά{h/ ŀƴŀƭȅǎƛǎέύ ŀƴŘ the Board of Forestry State Forests 

Performance Measures: An Evaluation of the Achievement (ODF, 2009b). 

INR identified (1) a time-efficient project management structure that solicited and incorporated insights 

from a Science Advisory Team (SAT) comprised of OSU faculty and federal researchers, (2) a review 

process that enabled the SAT to accumulate discipline-specific perspectives on the strengths and 

weaknesses of the information in the ODF reports (ODF, 2009 a, b) provided to the Board, and (3) an 

agreement to reach consensus on the final interdisciplinary assessment of the information in reports 

(ODF, 2009 a, b) provided to the Board. 

The purpose of the review and this SAT report is to: (1) characterize the environmental, economic, and 

social analyses that were conducted by ODF in 2009 and discuss whether ODF analyses were consistent 

with best available science in each field; (2) identify and discuss gaps; (3) discuss the range of 

uncertainty of expected outcomes as detailed in the ODF reports; (4) present other ways to conduct 

analysis or think about the questions, if applicable; and (5) recommend, if necessary, performance 

measures for measuring environmental, economic, and social outcomes. 

The resources made available over the last several years are not sufficient to address the needs of the 

Board and the stated objectives of this report. There is a fairly sizable disconnect between what is 

wanted in terms of planning and justification for the SOC approach and the resources available to do it 

well. Our review of the examined information, the planning process, and the supporting science is as 

much a critique of that disconnect as it is the reports issued by ODF.  

Given the time and resource constraints we faced, it was not possible to review in detail every one of 

the assumptions and outcomes that informed the development of limiting factors, surrogates and 

performance measures plus species of concern (PM + SOC ) trends. Our SAT review report addresses 

some of the more important gaps in assumptions and application of scientific research in order to 

illustrate the advantages of adopting more robust analytical methods.   

Review of SOC Analysis  

The objective of the PM+SOC strategy is to better balance the economic, social, and environmental 

benefits.  The SOC analysis identified responses to specific biophysical conditions.  ODF used biophysical 

conditions (e.g., amount of older forest) as surrogates for habitat for species, which is not supported by 

current science. Nonetheless, the projections of these surrogate conditions seemed to reasonably 

http://egov.oregon.gov/ODF/BOARD/docs/June_3_2009/2_Att_1.pdf
http://egov.oregon.gov/ODF/BOARD/docs/June_3_2009/2_Att_1.pdf
http://egov.oregon.gov/ODF/BOARD/docs/June_3_2009/3_Att_1.pdf
http://egov.oregon.gov/ODF/BOARD/docs/June_3_2009/3_Att_1.pdf
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reflect the influence of forest management on these conditions. The trends in surrogate conditions were 

consistent between ODF projections and those previously conducted by CLAMS.  

It is critical to note that the conclusions reached by the ODF are in the nature of statements made 

about the quantitative difference in conditions that result from implementation of the PM + SOC 

strategy.  Based on the information available to the SAT, these statements are accurate and 

supported by the analysis undertaken.  However, this does not mean that these statements reflect the 

state of the science or answer fundamental questions about economic performance or species 

protection. The amount of change in different surrogates does not necessarily describe the effect of 

that change, even when the surrogates reported are accurate representations of key drivers of effects to 

species.   

The field of landscape ecology, which integrates biophysical and social drivers of variation in landscapes 

at different scales, is the appropriate discipline to address the question of ǿƘŜǘƘŜǊ h5CΩǎ new 

management strategy can meet SOC goals. Analysis of effects to species in a modern landscape ecology 

framework typically makes use of sophisticated spatial statistics, landscape habitat metrics, and 

concepts and methods from wildlife biology to characterize changes in habitat ŀƴŘ ǎǇŜŎƛŜǎΩ ǊŜǎǇƻƴǎŜ ǘƻ 

these changes (Fahrig, 2003; Turner et al., 2001).  Modern landscape ecology investigations often 

predict the movement and distributional patterns of organisms with multi-scale simulation models 

(Spies et al., 2007). To the extent that the ODF SOC analysis does not consider the interactions of 

process and pattern that result from management changes at multiple scales, and does not make use 

ƻŦ ǊƻōǳǎǘΣ ǎǇŀǘƛŀƭƭȅ ŜȄǇƭƛŎƛǘ ƳƻŘŜƭƛƴƎ ǘƻƻƭǎΣ h5CΩǎ ƳŜǘƘƻŘǎ Ŏŀƴƴƻǘ ōŜ ǎŀƛŘ ǘƻ ǊŜŦƭŜŎǘ ǘƘŜ ǎǘŀǘŜ ƻŦ ǘƘŜ 

field of landscape ecology.   

Key Issues 

Based on our review of the SOC analysis, we raise several key issues that need to be taken into 

considerŀǘƛƻƴ ŦƻǊ ǘƘŜ ŀƴŀƭȅǎŜǎ ǘƘŜƳǎŜƭǾŜǎ ŀƴŘ ŦƻǊ ǘƘŜ .ƻŀǊŘΩǎ ŘŜŎƛǎƛƻƴ on changing the forest 

management plans for the northwestern coastal Oregon state forests:  

¶ Distinguishing conclusions from information 

o COMMENT:  ODF does not provide conclusions per se for the SAT to review. Instead, 

ODF makes statements about the quantitative difference in conditions that result from 

implementation of the PM + SOC strategy.  This information may be important, but it 

ŘƻŜǎ ƴƻǘ ƴŜŎŜǎǎŀǊƛƭȅ ŀƭƭƻǿ ŎƻƴŎƭǳǎƛƻƴǎ όάŀ ǊŜŀǎƻƴŜŘ ƧǳŘƎƳŜƴǘέ) about how species will 

be affected by adopting a different management strategy. Species may respond non-

linearly to changes to surrogates (a threshold may trigger cascading change, for 

example), or changes to surrogates may interact with other ecological patterns and 

processes at different temporal and spatial scales to create results not predicted by 

measurement of surrogates. 

o RECOMMENDATION:  Use existing landscape ecology tools and models (described in this 

report) to allow inferences about effects to SOC.   
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¶ Uncertainty  

o COMMENT: ODF could have specified that information about species is incomplete and 

effects to species are uncertain. 

o RECOMMENDATION: Plans should address uncertainties and have the flexibility to adapt 

to changing social views about biodiversity protection, economic goods and services, 

and other values.  

¶ Combining information among state forests  

o COMMENT: Based on our knowledge of the current age class distribution of the 

Tillamook and Clatsop State Forests, it would seem that projections of future conditions 

could vary considerably among these forests and that benefits or risks to species could 

also vary considerably within a forest and from one forest to another. 

o RECOMMENDATION:  Impacts of changing policy should be approached separately on 

each forest as initial conditions vary among forests and the context for the forests (the 

surrounding forest conditions) also varies.  

¶ Lack of use of habitat models  

o COMMENT:  The information provided to illustrate likely changes in habitat availability 

for SOC is based on using forest stand classes as surrogates for habitat for many of the 

SOC. Since habitat is a species-specific concept, lumping species into stand classes is a 

crude estimate of habitat availability. 

o RECOMMENDATION: Consider the use of spatially explicit models of habitat availability 

for species that include some of the SOC considered in this report.  

¶ Coarse-, meso-, and fine-filter approaches to ensuring protection of species  

o COMMENT: Though many species are listed as SOC and listed as being represented by 

the models, the aggregations of species into stand structural conditions ignore major 

differences in their individual distributions, life histories, and ecological requirements.  

In addition, there are many other species that could be influenced by management 

activities that were not considered.  A question remains regarding the potential for 

either positive or adverse effects on other species not selected for analyses.  

o COMMENT: The ODF analyses assumed a direct relationship between a biophysical class 

and habitat for each of the SOC rather than using the biophysical classes as surrogates 

for other species that could occur on these forests as is typically done in this type of 

analysis.  

o COMMENT: Since model projections are based on stand inventory information and 

growth models, it seems that the ODF analysis could have explicitly considered the likely 

changes in snag and log abundances, tree size distributions, and tree species 

composition over time. 

o RECOMMENDATION: Coarse-, meso-, and fine-filter approaches should be used to allow 

a more comprehensive analysis of risks to biodiversity than simply SOC.  

o RECOMMENDATION: Use of species specific habitat models, population viability analysis 

models, or other approaches that are widely available can be used to ensure that the 

SOC are likely to persist under each of the management scenarios on each state forest.  
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¶ Lack of spatial considerations 

o COMMENT: h5CΩǎ ŀƴŀƭȅǎƛǎ ǿŀǎ ƴƻǘ ǎǇŀǘƛŀƭƭȅ ŜȄǇƭƛŎƛǘΦ  ¢ƘŜȅ identify how surrogates 

change but do not relate that change to specific spatial and temporal relationships. 

o COMMENT: Based on our interpretation of the models used in projecting future forest 

conditions, assessment of the sizes and spatial arrangement of species-specific habitat 

patches or distributions along the stream reaches would seem to be possible, but there 

is little evidence of that in the documents provided.  

o RECOMMENDATION:   ODF needs to conduct spatially explicit analysis.  

¶ Comparisons to appropriate baseline conditions  

o COMMENT: The ODF projections and summaries of relative differences in acres of 

habitat between management plans may allow for a comparison of plans, but does not 

provide a comparison to a reference condition that reflects the ecological capacity of 

the system to meet the needs for each species or for ecosystems processes. 

o RECOMMENDATION: Consider using the historical range of variability (HRV) as a 

reference condition in each region in which each state forest is located. 

¶ Using stand types as surrogates for habitat 

o RECOMMENDATION: Given the significance of the SOC in the comparative analyses 

conducted by ODF, habitat should be defined for each species and should include the 

structural and compositional elements of habitat necessary to support populations over 

space and through time. 

¶ Use of other GIS data that could inform habitat availability 

o COMMENT: Several of the SOC identified as important components of these ecosystems 

were not analyzed apparently because of lack of information. 

o RECOMMENDATION: Combining information from other data layers with information on 

overlain stand conditions, or more ideally included within species specific habitat 

models, would allow a more complete understanding of habitat trends over time.  

¶ Considerations of dispersal habitat especially for species with limited mobility 

o COMMENT: Without a more complete understanding of the risks associated with 

changes in landscape connectivity, it is not clear how much confidence we can place in 

projections that simply show changes in a surrogate for habitat availability. 

¶ Considerations of thresholds and tipping points in achieving anticipated results 

o COMMENT:  We need to ask if synergies among these stressors and uncertainties could 

lead to a tipping point for any of the species. 

¶ Limited use of available literature to not only support statements made  

o COMMENT: Although we are sure that ODF staff are aware of literature beyond what 

was cited in the two documents that we were asked to review, the literature cited 

sections are indeed very sparse and some of the highly relevant information collected 

on state forest land was not included. 

¶ [ŀŎƪ ƻŦ ǎƻŎƛŀƭΣ ŜŎƻƴƻƳƛŎΣ ŀƴŘ ƭŜƎŀƭ άƭƛƳƛǘƛƴƎ ŦŀŎǘƻǊǎέ 

o COMMENT: Social, economic, or legal factors are not considered άlimiting factorsέ in the 

SOC analysis. The lack of analysis of these factors may lead to ineffectual choices and 
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decisions as the Board of Forestry moves forward with policy decisions, regardless of the 

soundness of the biophysical analysis.  

o w9/haa9b5!¢LhbΥ /ƻƴǎƛŘŜǊ ǎƻŎƛŀƭΣ ŜŎƻƴƻƳƛŎΣ ŀƴŘ ƭŜƎŀƭ ŦŀŎǘƻǊǎ ŀǎ άƭƛƳƛǘƛng factors.έ 

Management Scenario Effects 

Under the time constraints of this review, we were unable to examine each of the 40 SOC ODF included 

in its analyses. Instead, we used red tree voles, northern spotted owls, and aquatic amphibians to 

illustrate an alternative approach that ODF could use to analyze effects on individual species. The review 

structure used four questions to determine if other science is available and how it can be integrated into 

the ecological effects analysis. We do not offer a complete list of information needs but rather 

components that do not appear to be incorporated in the modeling scenarios.  

CLAMS 

Lƴ ƻǊŘŜǊ ǘƻ ǇǊƻǾƛŘŜ ŀƴ ƛƴŘŜǇŜƴŘŜƴǘ ŀǎǎŜǎǎƳŜƴǘ ƻŦ ǘƘŜ ǘǊŀƧŜŎǘƻǊƛŜǎ ƻŦ ǘǊŜƴŘ ƭƛƴŜǎ ǇǊŜǎŜƴǘŜŘ ƛƴ h5CΩǎ {h/ 

analysis, we extracted trends for structural classes and predicted habitat for three species on the 

Clatsop and Tillamook State forests using the Coastal Landscape and Modeling System (CLAMS) base 

case. We compared trends in structural conditions and habitat between the ODF base case and the 

CLAMS base case simply as a way of characterizing consistencies or inconsistencies in trends over time 

but do not make assumptions about which projection is most accurate. Rather, where trends are 

consistent we assume that the trends are more likely to be realistic projections whereas inconsistencies 

raise questions about one or both model projections and accentuate uncertainties associated with 

interpretations of risk to resources.  It is important to note that we did not rerun the CLAMS projections 

under the PM + SOC assumptions to compare trends with the ODF PM + SOC projections. Such an effort 

would have entailed much more time and funds than were allocated to this review process.  

Based on the similarity between the trends produced by CLAMS and h5CΩǎ IŀǊǾŜǎǘ ŀƴŘ Iŀōƛǘŀǘ aƻŘŜƭ 

for the current management approach, we can assume that the results would similarly approximate ODF 

conclusions about the percentage of land in various cover types. 

In summary, the base case projections were reasonably consistent between ODF projections and the 

CLAMS projections.  This increases confidence that the ODF projections are indeed reasonable 

representations of stand structural conditions likely to be seen in the future under both scenarios. 

Review of Performance Measures  

Our review of scientific information considered in developing and evaluating the forest management 

plan strategies suggests to us that current analyses have not utilized the full breadth of methods and 

information potentially available. The analysis has focused on examining several performance measures 

intended to address socioeconomic and environmental factors. We evaluated each of these 

performance measures according to how well they meet indicator effectiveness criteria ensuring 

relevance, understandability, reliability, and accessibility:  
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¶ Relevant ς each indicator shows you something about the system that you need to know; 

¶ Easy to understand ς each indicator is clear and transparently associated ǿƛǘƘ ǿƘŀǘ ȅƻǳΩǊŜ 
trying to measure; 

¶ Reliable and Validς each indicator collects information that is consistently correct; and 

¶ Accessible ς each indicator uses information that is easily and regularly collected. 

In our opinion, only Performance Measure 1 fully meets these criteria and might be considered a 

successful application of available science information. Other performance measures provide only 

partial information pertaining to the environmental and socioeconomic factors they are intended to 

address. Performance Measures 2 and 3 lack information describing the potential impacts of forest 

management changes on the direct and indirect financial contributions to communities and to local and 

state government.  Performance Measures 4, 5, and 6 ς while relevant to the long-term productivity of 

many ecosystem goods and services, aquatic-associated resources, and habitat for a suite of politically 

or legally significant species ς lack information on the monitoring needed to understand occurrences 

and changes in distributions of diseases and especially invasive species in these forests. They also lack 

clear articulation as to how the metrics trigger management changes and policy decisions. In the case of 

Performance Measure 6, the relationships between the data and the function of the habitat to sustain 

populations of each focal species are not supportable.  

Performance Measure 7 lacks information characterizing potential changes in the supply and demand 

for recreation in state forests. Similarly, Performance Measures 8 and 9 could include additional 

information addressing public and stakeholder involvement and OregoniansΩ awareness and support of 

management changes under consideration. Additional performance measures characterizing potential 

influences on community well-being and ecosystem services could have also been considered. 

In our view, there is a reasonable chance that the incompleteness of the performance measures 

examined may be sufficient to mischaracterize the anticipated impacts of proposed forest management 

alternatives. ODF (2009b) rationalizes the absence of key information by stating the unavailability of 

needed data to fully implement the performance measures outlined. However, we do not feel that the 

absence of key data owes to any shortcoming in existing scientific method necessary to develop or 

procure needed data.  

We recognize that funding and other constraints may obligate state agencies to do more with less. But if 

this is the case, perhaps a different set of performance measuresτones for which complete data are 

already availableτmight be considered by the Board. This might necessarily entail acknowledging that 

some potential effects are left unmeasured. Alternatively, the Board might consider investing in the 

resources necessary to conduct the type of comprehensive analysis they envision. Either way, given that 

the information, process and science will never be perfect or complete, moving forward with elements 

common to the existing plan and the proposed SOC guidelines should only proceed using landscape 

ecology and adaptive management frameworks and with full recognition and acknowledgement of 

potential shortcomings regarding existing data and analysis. 

This executive summary serves as a consensus statement of all members of the SAT. 
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Introduction 
 

Background and Project Purpose 

The Northwest and Southwest Forest Management Plans (FMPs) provide management direction for over 

600,000 acres of forestland in Oregon. Currently the Oregon Board of Forestry (the Board) is examining 

a potential balance of benefits provided through forest management on these forests and is considering 

two changes to the existing forest management plans: 

1. Replacing reliance on the Draft West Oregon Habitat Conservation Plan (HCP) for habitat 
protections and replacing it with a set of strategies to manage for terrestrial and aquatic 
vertebrate species of concern; and, 

2. Recalibrating the stand structure classes in the Northwest FMP to reflect a range of 30-50% for 
complex structures (defined as Layered and Older Forest Structure). 

On behalf of the Board, the Oregon Department of Forestry (ODF) approached the Oregon University 

{ȅǎǘŜƳΩǎ όh¦{ύ Institute for Natural Resources (INR) to conduct an independent, outside review of the 

body of science ODF considered as it evaluated forest management plans and developed the Species of 

Concern Strategy. Two products developed by ODF staff were the focus of this science review: 

¶ The Influence of Modeled Management Scenarios on Habitat for Species of Concern (ODF, 
нллфŀΤ ƘŜǊŜŀŦǘŜǊ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ά{h/ ŀƴŀƭȅǎƛǎέύ ŎƻƳǇŀǊŜǎ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŜŦŦŜŎǘǎ ƻŦ ǘǿƻ 
ŘƛŦŦŜǊŜƴǘ ƳŀƴŀƎŜƳŜƴǘ ǎǘǊŀǘŜƎƛŜǎ ƻƴ пл ŘƛŦŦŜǊŜƴǘ άǎǇŜŎƛŜǎ ƻŦ ŎƻƴŎŜǊƴέ ōŀǎŜŘ ƻƴ ǘǊŜƴŘǎ ƛƴ нс 
άƭƛƳƛǘƛƴƎ ŦŀŎǘƻǊǎέΦ ¢Ƙƛǎ ŘƻŎǳƳŜƴǘ ŀŎƪƴƻwledges that it provides comparative, not necessarily 
analytical results. It describes how key indicators (e.g., amount of late successional forest) 
differ under the two different management strategies. 

¶ The Board of Forestry State Forests Performance Measures (ODF, 2009b). In addition, 
background references included in the document titled Board of Forestry State Forests 
Performance Measures Employment & Personal Income were also considered during the 
review. 

 
Purpose of this report 

The purpose of this review report is to: (1) characterize the environmental, economic, and social 

analyses that were conducted by ODF in 2009 and discuss whether ODF analyses were consistent with 

best available science in each field; (2) identify and discuss gaps; (3) discuss the range of uncertainty of 

expected outcomes as detailed in the ODF reports; (4) present other ways to conduct analysis or think 

about the questions, if applicable; and (5) recommend, if necessary, performance measures for 

measuring environmental, economic, and social outcomes. 

 

 

http://egov.oregon.gov/ODF/BOARD/docs/June_3_2009/2_Att_1.pdf
http://egov.oregon.gov/ODF/BOARD/docs/June_3_2009/3_Att_1.pdf
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Project Approach  

This review solely focuses on the science considered, and gaps that may be present in the science 

considered, by ODF in its development of the Species of Concern (SOC) Strategy and the BoardΩǎ 

performance measures. This is not a review of the management decisions themselves, as these are 

informed by policy considerations in addition to the technical information. The intent of the review is to 

provide the Board and ODF with an independent scientific perspective on the information on which 

future decisions could be based. 

INR identified (1) a time-efficient project management structure that solicited and incorporated insights 

from a Science Advisory Team (SAT) comprised of OSU faculty and federal researchers, (2) a review 

process that enabled the SAT to accumulate discipline-specific perspectives on the strengths and 

weaknesses of the information in the ODF reports (ODF, 2009 a, b) provided to the Board, and (3) an 

agreement to reach consensus on the final interdisciplinary assessment of the information in reports 

(ODF, 2009 a, b) provided to the Board. 

Management structure of the review 

The project team consisted of a Project Manager who oversaw the project team and the production of 

the key deliverables; an SAT Chair who facilitated the work of the SAT; an interdisciplinary SAT, 

comprised of OSU faculty and federal researchers with expertise in forest management research in 

Oregon; and secondary reviewers from Portland State University, Oregon State University, the University 

of Oregon, the U.S. Forest Service, and the National Center for Ecological Analysis and Synthesis in Santa 

Barbara, California who critically reviewed the SAT report.  

Selection of the Science Advisory Team (SAT) 

ά! ŘŜŦŜƴǎƛōƭŜ ǎȅǎǘŜƳŀǘƛŎ ǊŜǾƛŜǿ ƘƛƴƎŜǎ ƻƴ ǉǳŀƭƛŦƛŜŘ ǊŜǾƛŜǿŜǊǎτideally, academic scientists in the field 

ǳƴŘŜǊ ǿƘƛŎƘ ǘƘŜ ǊŜǾƛŜǿ ǉǳŜǎǘƛƻƴ Ŧŀƭƭǎ ǿƘƻ Řƻ ƴƻǘ ƘŀǾŜ ŀ ǾŜǎǘŜŘ ƛƴǘŜǊŜǎǘ ƛƴ ǊŜǾƛŜǿ ƻǳǘŎƻƳŜǎΦΦΦέ ό.ŜƘŀƴΣ 

2008:4). Based on this goal, INR engaged researchers from four academic units within Oregon State 

University and from the U.S. Forest Service.  

The intent of the SAT selection process was to identify and solicit scientists considered to be top experts 

in their fields to participate on the SAT (Table 1). The SAT was interdisciplinary to ensure, to the degree 

possible, that the underlying scientific issues related to the social, economic and environmental aspects 

of the question(s) (see Review Approach below) were understood and that the current state of 

knowledge could be relayed to the Board in a manner that could be applied to Oregon forest 

management decisions. All SAT members were familiar with the Oregon State Forests Management 

Plan. 

  

http://egov.oregon.gov/ODF/STATE_FORESTS/FMP2010rulemaking.shtml#northwest
http://egov.oregon.gov/ODF/STATE_FORESTS/FMP2010rulemaking.shtml#northwest
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Table 1. Characteristics of the INR Science Advisory Team 

Characteristic Description 

Independence Members of the SAT should be independent of the Board of 
Forestry and of ODF. They should be selected by the Chair of 
the SAT and the Project Manager. The Chair should be a 
senior scientist with knowledge of forest management in 
Oregon and has no direct affiliation with the Board or ODF.  

Credibility Members of the SAT should be senior scientists with tenure 
or a comparable level of professional stature and who are 
recognized by their peers as being experts on natural 
resource issues. 

Balance Despite the desire to be objective in interpretation of scientific 
information, professional perspectives and interpretations are 
based on individual knowledge and research experience. The 
members of the SAT should represent, to the degree 
possible, philosophies that span a range of views. 

Interdisciplinary Members of the SAT should be interdisciplinary in their 
approach to the problem. In this approach the resulting 
analysis of the existing state of knowledge is truly different 
than a result that would be achieved through individual 
reports from multiple individuals. 

Consensus The SAT should agree at the outset that each of the resulting 
report(s) will be those that represent a consensus of the 
appropriate sub-committees (i.e., environmental, economic, 
and social) of the SAT. The SAT should also agree at the 
outset that the integration report will be a consensus report. 
In only rare cases would a minority report be offered in 
addition to the SAT integration report. 

Transparency  The report issued by the SAT will be available for input by 
other scientists for a specified period to allow additional input 
to the assessment. Using the approach that with enough 
eyes on a problem even complex problems are solvable, the 
SAT can take advantage of input from other scientists and 
stakeholders to ensure that they have thought through the 
issues as completely as possible. 

Reliability The report produced by the SAT should clearly explain, 
where possible, the levels of certainty and uncertainty 
associated with their findings.  

Advisory The SAT needs to realize that their information is only part of 
a decision-making process. The SAT is being asked to 
assess the technical basis for management decisions; they 
are not being asked to give management recommendations. 

 

Review process  

The purpose of the science review was to examine the models and concepts used in two ODF 

documents (see Background and Project Purpose section) and determine whether the relevant science 

information was considered, reasonably interpreted, and applied with consideration to uncertainties 

and consequences. These two ODF documents, in addition to this review, are being used to assist the 

Board in ŘŜǾŜƭƻǇƛƴƎ ŀƴŘ ŜǾŀƭǳŀǘƛƴƎ hǊŜƎƻƴ ǎǘŀǘŜ ŦƻǊŜǎǘǎΩ ŦƻǊŜǎǘ ƳŀƴŀƎŜƳŜƴǘ Ǉƭŀƴ ǎǘǊŀǘŜƎƛŜǎΦ 
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The Board was specifically interested in having the SAT consider the following questions, which set the 

parameters of the review:  

¶ Are the environmental, economic, and social analyses conducted and reported by ODF 

consistent with the science in each field? 

¶ Are the conclusions supported by the analysis?  

¶ What is the weight of evidence that supports or conflicts with the conclusions?  

o Based on this weight of evidence, what range of conclusions could be reported instead of 

the specific conclusions drawn by ODF? 

¶ What other ways are there to conduct the reported analyses? 

¶ What other ways are there to measure environmental, economic, and social outcomes to 

facilitate forest management decision making? 

To address these questions the review process consisted of: (1) holding six SAT meetings to discuss the 

scope of the work (including the questions), participating in a public meeting, speaking to ODF staff to 

gather additional documentation, discussing and reviewing the primary and Group 1 documents, and 

discussing ǘƘŜ {!¢Ωǎ ǊŜǾƛŜǿ ǊŜǇƻǊǘΤ όнύ ƎŀǘƘŜǊƛƴƎΣ ŎŀǘŀƭƻƎǳƛƴƎΣ ŀƴŘ ŘƻŎǳƳŜƴǘƛƴƎ primary and group 

documents  (Appendix A); (3) reviewing the primary documents; (4) engaging in outreach; (5) writing 

and revising the SAT review report; and (6) having the report undergo secondary review (Appendix B) 

and public comment (Appendix C).  

Systematic methods were used to gather and catalogue documents (i.e., peer reviewed and non-peer 

reviewed literature, agency reports, etc.). In addition to the primary documents of this review, three 

groups of documents were catalogued (Appendix A). Group 1 documents consist of documents 

referenced in the two primary ODF reports and include documents the SAT requested from ODF, such as 

additional information about the models used in the SOC analysis. Group 2 are documents that the SAT 

cite in this review report and documents that the SAT provided as a representative sample of the 

science but are not referenced in this review report. Group 3 documents are ones that the public 

submitted to the SAT prior to the writing of this report as part of our public outreach efforts.  

Transparency and input was a very important part of the review process. Several opportunities were 

provided to the public to participate. A project website was established at 

http://oregonstate.edu/inr/node/232. A press release about the project and a public meeting was 

posted on the project website. It was also sent via U.S. mail and electronically to several contact lists, 

including those of the Independent Multidisciplinary Science Team (IMST), the Board, and ODF, among 

others. A public meeting to introduce the project was held 1 October 2010, at the OSU Campus in 

Richardson Hall. The public was invited to suggest science-related references that the SAT team could 

take under consideration (all references provided by the public prior to the production of the first draft 

of this report were catalogued in an Excel database, Group 2 documents). The SAT Chair and Project 

Manager also presented the draft Executive Summary and an overview of the process at a 5 January 

2011 Board meeting in Salem, Oregon. The public was invited to comment on the SAT review document 

http://oregonstate.edu/inr/node/232
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when it was issued during a two-week time period.  Substantive public comments were added as an 

addendum to the final SAT review report (see Appendix C).  

 

A secondary review process was used to ensure that the SAT report addressed only its charge and did 

not go beyond it, that the findings were supported by the scientific evidence and arguments presented, 

and that the report was impartial and objective. The SAT was asked to respond to, if necessary, but need 

not have agreed withΣ ǘƘŜ ƛƴŘŜǇŜƴŘŜƴǘ ǎŜŎƻƴŘŀǊȅ ǊŜǾƛŜǿŜǊ ŎƻƳƳŜƴǘǎ ƛƴ ŀ ŘŜǘŀƛƭŜŘ άǊŜǎǇƻƴǎŜ ǘƻ 

ǊŜǾƛŜǿέ όǎŜŜ Appendix B). This was examined by the SAT Chair and Project Manager to make sure that 

the report review criteria had been satisfied. Five experts from the University of Oregon, Portland State 

University, Oregon State University, the U.S. Forest Service, and the National Center for Ecological 

Analysis and Synthesis in California served on the secondary review team. 

Organization of the Report 

The report is organized as follows: {ŜŎǘƛƻƴ н ǇǊŜǎŜƴǘǎ ǘƘŜ {!¢Ωǎ ǊŜǾƛŜǿ ƻŦ h5CΩǎ {h/ ŀƴŀƭȅǎƛǎ, details key 

issues and management scenario effects, and includes the Coastal Landscape and Modeling System 

(CLAMS) analyses of state structure classes for all state forests, wildlife for state forests, and steelhead 

and Coho intrinsic potential; Section 3 reviews each of the nine Board of Forestry state forests 

performance measures and suggests additional performance measures. Section 4 is an integrated 

conclusion of the work of the SAT.  

The recommendations presented in the report are meant to stimulate discussion among the members 

of the Board of Forestry, not be the definitive options available to the Board in their future discussions. 

The appendices provide the background documents, making the review process more transparent. 

 

¢Ƙƛǎ ǊŜǇƻǊǘ ǎŜǊǾŜǎ ŀǎ ǘƘŜ {!¢Ωǎ ŦƻǊƳŀƭ ǊŜǾƛŜǿ ŀƴŘ ƛǎ ƻƴŜ ƻŦ ǘƘŜ ŘŜƭƛǾŜǊŀōƭŜǎ ǘƻ ǘƘŜ Board.   
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Review of the SOC Analysis 
 

Introduction  

Overview of ODFôs SOC analysis  

In 2009 the Board directed ODF "to identify specific strategies to maintain, enhance and restore habitats 

for fish and wildlife species of concern on the Clatsop and Tillamook State Forests, while striving to 

achieve performance measure targets for financial contributions to government services and for fish 

wildlife habitat in the next two decades (ODF, 2009a: 3).έ In April 2009, ODFτworking with the Oregon 

Department of Fish and Wildlife (ODFW)τdrafted a proposed set of SOC strategies in which the 

scientific and policy bases are described in the Northwest State Forest Management Plan (FMP), the 

2005 Oregon Coast Coho Conservation Plan (OCCCP), and the 2005 Oregon Conservation Strategy.  

As requested by the Board, the purpose of ODF's analysis was to provide a relative assessment of risk 

and benefits to habitat for 40 SOC between two modeled forest management scenarios. The ODF 

analysis concentrated on trends in a small set of habitat conditions that result from modeled forest 

management scenarios and intended to estimate the relative probability that potential FMP 

modifications would maintain and enhance habitat as compared to the current FMP. The specific 

objectives of the ODF SOC analysis were to: 

¶ evaluate if modeled management scenarios that strive to meet performance measures with SOC 

strategies (PM+SOC) will maintain and enhance habitats for species of concern; and, 

¶ compare PM+SOC model results to a model simulating current approaches under the FMP ς 

original Implementation Plan landscape designs, long-term structure goals, and draft habitat 

conservation plan strategies (Base model). 

ODF compared trends in forest structure under two modeled scenarios to determine how each scenario 

would maintain or enhance habitats for 40 SOC.  The two model scenarios characterized: (1) the current 

2001 Forest Management Plan implemented with draft Habitat Conservation Plan strategies (Base); and, 

(2) a modified 2001 management plan implemented with proposed draft species of concern strategies 

(PM+SOC). 

The analytical framework (Figure 1) for the SOC analysis centered on the identification of the limiting 

factors, the relationships between limiting factors and forest management, and the surrogates for these 

relationships for each of the SOC (See ODF, 2009a for more details about the methods). 
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Figure 1. Schematic of ODFôs analytical framework for evaluating effects on habitat for species of concern. 
Figure reproduced from the SOC analysis (Figure 1 in ODF, 2009a). 
 

 

ODF acknowledged in the report that the selection of surrogates is limited to those that could be 

extracted from the H & H model, and that in some cases the limiting factors could not be related to 

modeled surrogates. As such, ODF's SOC analysis primarily focused on a subset of the 26 limiting factors 

mentioned in the analysis.  

 

Overview of the review of the SOC analysis  

In this section, we provide a general overview of the approach taken by ODF staff in providing estimates 

of likely changes in availability of habitat for fish and wildlife species identified as SOC. Although we 

point out general concerns with some of the approaches taken, we want to emphasize that the staff was 

charged with an overwhelming task in a short time frame.  
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Review of the SOC analysis conclusions 

The objective of the PM+SOC strategy is to better balance economic, social, and environmental benefits.  

The SOC analysis identified responses to specific biophysical conditions. ODF used biophysical 

conditions (e.g., amount of older forest) as surrogates for habitat for species, which is not supported by 

current science. Nonetheless, the projections of these surrogate conditions seemed to reasonably 

reflect the influence of forest management on these conditions. The trends in surrogate conditions were 

consistent between ODF projections and those previously conducted by CLAMS.  

The SAT was asked to review the conclusions made by ODF; however, ODF does not make conclusions as 

such.  Instead, ODF makes statements regarding the quantitative difference in conditions that result 

from implementation of the PM + SOC strategy. As noted below, based on the information available to 

the SAT, these statements are accurate and supported by the analysis undertaken. However, this does 

not mean that these statements reflect the state of the science or answer fundamental questions 

about economic performance or species protection. The amount of change in different surrogates does 

not necessarily describe the effect of that change, even when the surrogates reported are accurate 

representations of key drivers of effects to species. Species may respond non-linearly to changes to 

surrogates (a threshold may trigger cascading change), for example. In addition, changes to surrogates 

may interact with other ecological patterns and processes at different temporal and spatial scales to 

create results not predicted by measurement of surrogates.   

The field of landscape ecology, which integrates biophysical and social drivers of variation in landscapes 

at different scales, is the appropriate discipline to address the question ƻŦ ǿƘŜǘƘŜǊ h5CΩǎ ƴŜǿ 

management strategy can meet SOC protection mandates. Modern landscape ecology research 

investigates the interactions of processes (e.g., disturbance processes) and pattern (e.g., the distribution 

of older forest patches). The field of landscape ecology acknowledges that many ecological outcomes 

(e.g., species viability) vary with the scale of observation (e.g., watershed or region-wide) (Turner, 2005; 

Levin, 1992). Analysis of effects to species in a modern landscape ecology framework typically makes 

use of sophisticated spatial statistics, landscape habitat metrics, and concepts and methods from 

wildlife biology to characterize changes in habitat ŀƴŘ ǎǇŜŎƛŜǎΩ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜǎŜ ŎƘŀƴƎŜǎ (Fahrig, 2003; 

Turner et al., 2001). Modern landscape ecology investigations often predict the movement and 

distributional patterns of organisms with multi-scale simulation models (Spies et al., 2007).   

To the extent that the ODF report does not consider the interactions of process and pattern that result 

from management changes at multiple scales, and does not make use of robust, spatially explicit 

ƳƻŘŜƭƛƴƎ ǘƻƻƭǎΣ h5CΩǎ ƳŜǘƘƻŘǎ Ŏŀƴƴƻǘ ōŜ ǎŀƛŘ ǘƻ ǊŜŦƭŜŎǘ ǘƘŜ ǎǘŀǘŜ ƻŦ ǘƘŜ ŦƛŜƭŘ ƻŦ ƭŀƴŘǎŎŀǇŜ ŜŎƻƭƻƎȅΦ  

Given the time and resource constraints faced by the SAT, it was not possible to review in detail every 

one of the assumptions and outcomes that informed the development of limiting factors, surrogates 

and PM + SOC trends. This document addresses some of the more important gaps in assumptions and 

applications of scientific research in order to illustrate the advantages of adopting more robust 

analytical methods.   
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ODFΩǎ aŀƴŀƎŜƳŜƴǘ {ŎŜƴŀǊƛƻ discussion of effects to salmonids illustrates how a landscape ecology 

framework might yield different conclusions than the summary of limiting factor trends analysis.  Coho, 

Chum, Fall Chinook, Spring Chinook, Coastal Cutthroat, Winter Steelhead, Western Brook, and Pacific 

Lamprey are listed as SOC. Complex Forest Structure, cumulative clearcut acreage, amount of stands less 

than 20 years of age that exceeds 30% of watershed area, and amount of harvest within riparian areas 

are selected as surrogateǎ ŦƻǊ ǿŀǘŜǊǎƘŜŘ ŦǳƴŎǘƛƻƴ όƻƴŜ ƻŦ h5CΩǎ limiting factors). ODF states that under 

different management scenarios these conditions would vary. These statements are accurate; however, 

this comparison does not necessarily answer the underlying question of interest: what will be the effect 

of changed management practices on the SOC? Tƻ ŀƴǎǿŜǊ ǘƘƛǎ ǉǳŜǎǘƛƻƴΣ h5CΩǎ ŀnalysis would need to 

address the current spatial arrangement of habitat, the processes that create that habitat, and the 

interactions of watershed processes and human management.   

The questions that the SAT has been asked by ODF to answer include:  

¶ Are the environmental, economic, and social analyses conducted and reported by ODF 
consistent with the science in each field? 

¶ Are the conclusions supported by the analyses?  
¶ What is the weight of evidence that supports or conflicts with the conclusions?  

o Based on this weight of evidence, what might be the range of conclusions that could be 
reported instead of the specific conclusions drawn by ODF? 

¶ What other ways are there to conduct the reported analyses? 
¶ What other ways are there to measure environmental, economic, and social outcomes to 

facilitate forest management decision making? 
 

The following matrix (Table 2) summarizes the limiting factors, surrogates for limiting factors, SOC 
affected,  and conclusions reached by ODF (statements that compare the base strategy to the PM + SOC 
strategy as reported in the ODF Management Scenario documents). Columns to the right are responsive 
to the questions above but may not provide the exact answer being sought. The table should be 
interpreted as follows: 
 

Consistent with science?  A summary answer to the question: ά!ǊŜ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŀƴŀƭȅǎŜǎ 
conducted and reported by ODF consistent with the science in each field? ! ά¸Ŝǎέ ƳŜŀƴǎ ǘƘŀǘ 
the analyses conducted are consistent with the science in each field. 
 
Conclusions supported by analysis?  A summary answer to the question: ά!ǊŜ ǘƘŜ ŎƻƴŎlusions 
supported by the analyseǎΚέ  In this column the SAT is responding to whether or not the base 
versus PM + SOC comparisons summarized are accurate. ! ά¸Ŝǎέ ƳŜŀƴǎ ǘƘŀǘ ǘƘŜ ǎǳƳƳŀǊƛŜǎ ŀǊe 
accurate. The SAT is not offering a judgment as to whether legal or social expectations for 
species protection are being met. 
 
Weight of evidence.  A summary answer to the question: ά²Ƙŀǘ ƛǎ ǘƘŜ ǿŜƛƎƘǘ ƻŦ ŜǾƛŘŜƴŎŜ ǘƘŀǘ 
supports or conflicts with the concƭǳǎƛƻƴǎΚέ In this column the SAT is noting whether there are 
other methods or scientific information available that might offer a different perspective on the 
affects to the SOC. ! ά¸Ŝǎέ ŀƴǎǿŜǊ ƳŜŀƴǎ ǘƘŜǊŜ ŀǊŜ ƻǘƘŜǊ methods or scientific information 
available. 
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Other ways to conduct analysis? A summary answer to the question: ά²Ƙŀǘ ƻǘƘŜǊ ǿŀȅǎ ŀǊŜ 
there to conduct the reported analyses?έ In this column, the SAT is offering a judgment as to 
whether there are other ways to conduct an analysis of affects to SOC that are standard or 
acceptable practice in wildlife biology and/or landscape ecology. ! ά¸Ŝǎέ ƳŜŀƴǎ ǘƘŀǘ ǘƘŜǊŜ ŀǊŜ 
other ways to conduct the analysis. 

 
More detailed answers to the questions posed by the ODF can be found in the narrative within this 
document. The final question above: ά²Ƙŀǘ ƻǘƘŜǊ ǿŀȅǎ ŀǊŜ ǘƘŜǊŜ ǘƻ ƳŜŀǎǳǊŜ ŜƴǾƛǊƻƴƳŜƴǘŀƭΣ ŜŎƻƴƻƳƛŎΣ 
ŀƴŘ ǎƻŎƛŀƭ ƻǳǘŎƻƳŜǎ ǘƻ ŦŀŎƛƭƛǘŀǘŜ ŦƻǊŜǎǘ ƳŀƴŀƎŜƳŜƴǘ ŘŜŎƛǎƛƻƴ ƳŀƪƛƴƎΚέ ƛǎ ŀƭǎƻ ŀŘŘǊŜǎǎŜŘ ŜȄǇƭƛŎƛǘƭȅ 
throughout the narrative of this document. 
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Table 2.  Summary of the limiting factors, surrogates for limiting factors, species of concern affected, conclusions reached by the ODF 

 

No. Limiting 
Factor 

Surrogate 
for Limiting 
Factor 

Assumptions SOC PM + SOC 
compared to 
Base 

 

Consistent 
with science? 

Conclusions 
supported 
by analysis? 

Weight of 
evidence. 

Other ways to 
conduct 
analysis? 

1 Amount Late-
successional 
forest (1) 

Amount of 
Landscape 
in Complex 
Structure  

Complex 
structure 
stands will 
provide habitat 
components 
needed for 
suitable habitat 
for the affected 
species. 

American 
Marten, 
Hoary Bat, 
Red Tree 
Vole, Spotted 
Owl, Olive-
sided 
Flycatcher 

Base = 20% 
more complex 
structure by 
year 80 than 
PM + SOC.  

No 

(Amount of late-
successional 
habitat alone 
does not allow 
inferences 
about effects to 
late-
successional 
species; 
comparison to 
reference 
conditions are 
standard 
practice) 

Yes 

(Summaries 
appear 
accurate) 

Yes 

(Other 
definitions of 
late 
successional; 
other ways of 
measuring 
pattern) 

Yes 

(Spatially explicit 
models allow 
inferences about 
pattern) 

2 

 

 

 

Amount Late-
successional 
forest (2):  

Amount of 
large nesting 
trees 

Percent of 
Landscape 
in Older 
Forest (> 
100 years 
old) 

 

Complex 
stands need to 
be present on 
the landscape 
for an 
extended 
period of time 
to develop 
large diameter 
and large 
branch 
structure 
required for 
nesting by 
marbled 
murrelets and 
bald eagles.  

Marbled 
Murrelet 

Bald Eagle 

Osprey 

Base = 
additional  
15% of the 
landscape 
over PM + 
SOC.  

No 

(It is unclear 
that >100 year 
old stands are 
sufficient to 
develop habitat 
structures 
reported.) 

Yes 

(Summaries 
appear 
accurate) 

Yes 

(Species 
occur in 
specific areas; 
spatially 
explicit 
modeling 
necessary for 
conclusions) 

Yes 

(Growth and 
yield models can 
provide more 
temporally and 
spatially explicit 
results.) 
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No. Limiting 
Factor 

Surrogate 
for Limiting 
Factor 

Assumptions SOC PM + SOC 
compared to 
Base 

 

Consistent 
with science? 

Conclusions 
supported 
by analysis? 

Weight of 
evidence. 

Other ways to 
conduct 
analysis? 

3 Amount of 
snags and 
downed logs 

Amount of 
Landscape 
in Older 
Forest 
Structure 
(percent 
OFS) 

Targets for 
amounts of 
snags and 
downed wood 
are higher for 
OFS than for 
other structural 
stages in the 
FMP.  

California 
Myotis 

Fringed 
Myotis 

Long-legged 
Myotis 

Silver-haired 
Bat 

Clouded 
Salamander 

Before 25 
years, base 
and PM + 
SOC have the 
same amount 
of snags and 
downed logs. 

After 25 years, 
base = 12% 
more snags 
and downed 
logs than PM 
+ SOC. 

 

 

No 

(It is unclear to 
what extent 
different 
structural 
stages provide 
different habitat 
structures) 

No 

(There is no 
estimate 
provided for 
threshold 
amounts of 
habitat 
structures 
necessary or 
comparison 
to reference 
conditions.) 

No Yes 

(Models, e.g., 
DecAID exist for 
quantifying 
effects to 
species from 
management 
decisions 

4 Fragmentation/ 
Patch Size 

Number of 
Complex 
Structure 
Patches (> 
120, 200, 
520, or 2180 
acres) 

Larger patches 
provide more 
interior habitat. 
Larger patches 
are less 
susceptible to 
edge effects.  
For red tree 
vole, larger 
patches are 
more likely to 
provide for 
self-sustaining 
populations. 

American 
Marten, Red 
Tree Vole, 
Marbled 
Murrelet, 
Spotted Owl 

Base = 1-9 
more >2180 
acre patches 
than PM + 
SOC.   

Base = 14 
more >520 
acre patches 
than PM + 
SOC 

Base = 65 
more >200 
acre patches 
than PM + 
SOC 

Base = 10-95 
more >120 
acre patchest 
than PM + 
SOC 

No 

(Patch size 
alone does not 
accurately 
describe 
landscape 
fragmentation) 

Yes 

(Summaries 
appear 
accurate) 

Yes 

(Many other 
landscape 
metrics exist 
for quantifying 
and qualifying 
landscape 
scale 
fragmentation) 

Yes 

(Analytical tools, 
e.g., 
FRAGSTATS, 
exist for 
quantifying and 
qualifying 
landscape scale 
fragmentation 
effects) 
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No. Limiting 
Factor 

Surrogate 
for Limiting 
Factor 

Assumptions SOC PM + SOC 
compared to 
Base 

 

Consistent 
with science? 

Conclusions 
supported 
by analysis? 

Weight of 
evidence. 

Other ways to 
conduct 
analysis? 

5 Fragmentation/ 
Limited 

Dispersal 
Ability 

Acres < 20 
years old 

Stands < 20 
years old 
represent a 
barrier to 
movement 
and/or 
dispersal 

American 
Marten, Red 
Tree Vole 

Base = 10% 
less young 
forest than PM 
+ SOC. 

No 

(Unclear why 
stands <20 
present barrier 
to movement) 

No 

(There is no 
estimate 
provided for 
threshold 
amounts of 
<20 forest 
habitat 
creates 
effects or 
description of 
reference 
conditions.) 

Yes  

(Many other 
landscape 
metrics exist 
for quantifying 
and qualifying 
landscape 
scale 
fragmentation) 

Yes 

(Analytical tools, 
e.g., 
FRAGSTATS, 
exist for 
quantifying and 
qualifying 
landscape scale 
fragmentation 
effects) 

6 Watershed 
Function (1): 

Hydrology, 
Water Quality, 

Wood 
Recruitment 

Complex 
Forest 
Structure at 
the 
landscape 
level and in 
the  Aquatic 
Anchor 
Watershed 
AAWs; at 
current, 20, 
40, and 80 
years. 

Watersheds 
with greater 
percent of 
complex 
structure are 
beneficial for 
watershed 
functions such 
as large wood 
recruitment 
and stream 
temperature. 

 

 

 

 

 

 

 

 

Coho, Chum, 
Fall Chinook, 
Spring 
Chinook, 
Coastal 
Cutthroat, 
Winter 
Steelhead, 
Western 
Brook, and 
Pacific 
Lamprey 

Base = 51% 
complex forest 
in 80 years. 

PM + SOC = 
32% complex 
forest in 80 
years. 

No 

(Wood 
contribution to 
streams varies 
with 
topography, 
and amount of 
late 
successional 
wood in a 
watershed will 
have variable 
influences in 
different 
watersheds). 

No 

(There is no 
estimate 
provided for 
threshold of 
large wood 
needed for 
salmon 
recovery 
targets or 
description of 
reference 
conditions) 

Yes 

(Spatially 
explicit 
descriptions 
required for 
accurate 
estimates) 

Yes 

(Analytical tools, 
e.g., 
STREAMWOOD, 
exist for 
describing large 
wood 
contributions to 
streams) 
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No. Limiting 
Factor 

Surrogate 
for Limiting 
Factor 

Assumptions SOC PM + SOC 
compared to 
Base 

 

Consistent 
with science? 

Conclusions 
supported 
by analysis? 

Weight of 
evidence. 

Other ways to 
conduct 
analysis? 

7 Complex Fish 
Habitat 

Complex 
Forest 
Structure at 
the 
landscape 
level and in 
AAWs; at 
current, 20, 
40, and 80 
years. 

 

Current 
Condition 

Increasing 
complex forest 
structure in 
watersheds will 
increase 
probability to 
provide large 
trees for 
instream 
complex 
habitat. Data 
from 
watershed 
analyses, 

Coho 
Assessment,  
Oregon Coast 
Coho 
Conservation 
Plan (OCCCP) 
on current 
habitat 
condition 

Coho, Fall 
Chinook 
(especially in 
larger rivers) 

Base = Twice 
the numbers 
of AAWs have 
beneficial 
levels of 
complex forest 
structure by 
year 80 than 
PM + SOC 

No 

(Wood 
contribution to 
streams varies 
with 
topography, 
and amount of 
late 
successional 
wood in a 
watershed will 
have variable 
influences in 
different 
watersheds). 

No 

(There is no 
estimate 
provided for 
threshold of 
large wood 
needed for 
salmon 
recovery 
targets or 
description of 
reference 
conditions) 

Yes 

(Spatially 
explicit 
descriptions 
required  for 
accurate 
estimates) 

Yes 

(Analytical tools, 
e.g., 
STREAMWOOD, 
exist for 
describing large 
wood 
contributions to 
streams) 

8 Watershed 
Function (2): 

Water Quality 
(stream 
temperature), 
Wood 
Recruitment 

Cumulative 
Clearcut 
harvest in 
two 40-year 
time frames 
in AAWs. 

Watersheds 
with a range of 
cumulative 
clearcut 
acreage 
present a 
range of risks 
to watershed 
function -
based on 

Pollock et al. 
(2009) and 
Reeves et al. 
(1993) 

Same as 
above 

Base = 
Cumulative 
clearcut 
ranges from 7-
51% 

PM + SOC = 
Cumulative 
clearcut 
ranges from 
17-71% 

No 

(Unclear how 
thresholds were 
established and 
how amount of 
clearcut harvest 
interacts with 
other key 
variables such 
as road 
networks.) 

No 

(There is no 
estimate 
provided for 
threshold of 
large wood 
needed for 
salmon 
recovery 
targets or 
description of 
reference 
conditions) 

Yes 

(Spatially 
explicit 
descriptions 
required for 
accurate 
estimates) 

No 
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No. Limiting 
Factor 

Surrogate 
for Limiting 
Factor 

Assumptions SOC PM + SOC 
compared to 
Base 

 

Consistent 
with science? 

Conclusions 
supported 
by analysis? 

Weight of 
evidence. 

Other ways to 
conduct 
analysis? 

9 Hydrology Stand less 
than 20 
Years in 
AAWs; at 
current, 20, 
40, and 80 
years. 

If stands less 
than 20-years 
exceeds 30% 
of the 
watershed 
area there is a 
risk to 
increasing 
small peak 
flows (<5 year 
return period) 
based on 
Grant et al 
(2008). 

Fall Chinook, 
Spring 
Chinook, 
Coastal 
Cutthroat, 
Winter 
Steelhead, 

PM+SOC = in 
years 20 and 
80, four out of 
17 AAWs 
exceed 30%. 

(Unclear how 
thresholds were 
established and 
how amount of 
younger forest 
interacts with 
other key 
variables such 
as road 
networks.) 

No 

(There is no 
estimate 
provided for 
threshold of 
young forest 
retarding 
salmon 
recovery 
targets,  or 
description of 
reference 
conditions) 

Yes 

(Spatially 
explicit 
descriptions 
required for 
accurate 
estimates) 

Yes 

(Spatially explicit 
models (e.g., 
CLAMS) allow 
inferences about 
interactions of 
young forest 
cover and 
distinct stream 
reaches/habitat) 

10 Riparian 
Function: 
Large Conifer 
trees in 
riparian areas, 
wood 
recruitment, 
shade 

Amount of 
Clearcut 
and 
Thinning 
Harvest in 
Riparian 
Areas for 
AAWs and 
Management 
Basins; at 5, 
20, 40 and 
80 years. 

Greater 
harvesting 
within 100 feet 
of streams 
risks a 
reduction in 
overall wood 
recruitment in 
small streams 
and increases 
in stream 
temperature. 
Risk ranking of 
High, 
Moderate, and 
Low based on 
Pollock (2009) 

 

 

 

 

Coho, Fall 
Chinook, 
Spring 
Chinook, 
Coastal 
Cutthroat, 
Winter 
Steelhead, 
Western 
Brook and 
Pacific 
Lamprey. 

Little 
difference in 
risk between 
base and PM 
+ SOC 

No 

(Measurement 
is most 
meaningful 
when related to 
specific stream 
reaches/specific 
salmon habitat) 

No 

(There is no 
estimate 
provided for 
threshold of 
young forest 
retarding 
salmon 
recovery 
targets or 
description of 
reference 
conditions) 

Yes 

(Spatially 
explicit 
descriptions 
required for 
accurate 
estimates) 

Yes 

(Spatially explicit 
models (e.g., 
CLAMS and 
STREAMWOOD) 
allow inferences 
about 
interactions of 
young forest 
cover and 
distinct stream 
reaches/habitat) 
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No. Limiting 
Factor 

Surrogate 
for Limiting 
Factor 

Assumptions SOC PM + SOC 
compared to 
Base 

 

Consistent 
with science? 

Conclusions 
supported 
by analysis? 

Weight of 
evidence. 

Other ways to 
conduct 
analysis? 

11 Water Quality: 
Summer 
stream 
temperature 

Amount of 
Clearcut 
and 
Thinning 
Harvest in 
Riparian 
Areas for 
AAWs and 
Management 
Basins; at 5, 
20, 40 and 
80 years. 

Greater 
harvesting 
within 100 feet 
of streams 
may increase 
stream 
temperature. 
Risk ranking of 
High, 
Moderate, and 
Low. 

Wider buffers 
maintain 
amphibian 
species 
richness and 
higher 
abundance for 
some stream 
amphibians  

Coho, Fall 
Chinook, 
Spring 
Chinook, 
Coastal 
Cutthroat, 
Winter 
Steelhead, 
Western 
Brook and 
Pacific 
Lamprey, 
Copeôs Giant 
and 
Columbia 
Torrent 
Salamander, 
Tailed Frog 

No difference 
in risk to 
riparian 
functions 
between the 
PM+SOC and 
base models 
in 
management 
basins.  

No 

(Measurement 
is most 
meaningful 
when related to 
specific stream 
reaches/specific 
salmon habitat) 

No 

(There is no 
estimate 
provided for 
threshold of 
young forest 
retarding 
salmon 
recovery 
targets or 
description of 
reference 
conditions) 

Yes 

(Spatially 
explicit 
descriptions 
required for 
accurate 
estimates) 

Yes 

(Spatially explicit 
models (e.g., 
CLAMS and 
STREAMWOOD) 
allow inferences 
about 
interactions of 
young forest 
cover and 
distinct stream 
reaches/habitat 
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Key Issues 

Based on our review of the SOC analyses, we raise several key issues that need to be taken into 

consideration for the analyses themsŜƭǾŜǎ ŀƴŘ ŦƻǊ ǘƘŜ .ƻŀǊŘΩǎ ŘŜŎƛǎƛƻƴ on changing the forest 

management plans for the northwestern coastal Oregon state forests. 

Uncertainty 

In the documents provided, the 5-year projections of forest conditions up to 80 years into the future are 

pictured as deterministic with no estimates of variability about the trend lines. There are uncertainties 

associated with these model projections of forest conditions, and these uncertainties should be 

recognized and represented in the charts and text, to the degree possible. Although the relative 

differences in lines was proposed as an indicator of trends, one could easily envision confidence 

intervals that overlap between any two projections. Without an explicit (or even implicit) estimate of 

uncertainty in projections, two lines that may seem different (e.g. Figure 2) may not, in fact, be different 

at all or may be much more different than what is depicted.  

What are possible sources of uncertainty that can influence variability in projections and the 

interpretation of the projections? One of the greatest uncertainties facing forest planners is the 

development of management strategies with incomplete information about the suite of species under 

consideration. Past research on many species allows us to develop reasonable management plans for 

them. For some species we know very little. The SOC used in this analysis ranged from northern spotted 

owls, one of the most intensely studied species on earth, to silver-haired bats, for which we have little 

information on which to base management in the Oregon Coast Range. We have included references 

that could be used to help understand current levels of knowledge about responses to forest 

management practices for the SOC under consideration. If a primary goal is to reduce the risk of losing a 

species from all or part of its geographic range, and we have little information about that species, then a 

reasonable course of action would be to follow the precautionary principle and err on the side of 

conservation over resource extraction. If risk to species is a secondary goal, and other social values take 

precedence over species conservation, then risk, and the uncertainty associated with that risk, should be 

quantified. Uncertainty will vary from species to species.  
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Figure 2. Amount of older forests (> 100 years old) within 35 miles of the Oregon coast developed over time. 
Figure reproduced from the SOC analysis (Figure 4 in ODF 2009a). 

 

There are biophysical uncertainties ς fires, floods, invasive plants and animals, disease, ocean 

conditions, and global climate change ς that should be considered relative to the resistance or resilience 

of the forest. For instance, there are regional estimates of climate change impacts that could be 

considered. How might these changes influence habitat for the SOC? In some cases, these risks can be 

expressed as a departure from the historical range of variability (HRV); however, in many settings HRV 

may not be a reasonable guide. The past may help inform decisions, but we are now seeing ecosystems 

and social systems develop in new ways given the pressures of development on nearby private lands, 

climate change, and invasive species proliferation.  

Social priorities represent another source of uncertainty in interpretation of modeled projections and 

species responses. How will societal values change for spotted owls, western toads, and clouded 

salamanders when weighed against economic and social benefits to rural communities over the next 80 

years? We tend to think of goals and objectives for resources on public lands as being relatively stable; 

however, plans should have the flexibility to adapt to changing social views about biodiversity 

protection, economic goods and services, and other values. To meet future social goals and objectives, 

we must consider how the decisions we make today might limit the range and possibilities of future 

decisions.  

There are also political uncertainties. Although political decisions are usually an outcome of societal 

values, the decisions being made can result in significant constraints on our ability to achieve 

biodiversity protection goals. Once made, these decisions can significantly affect the certainty or 

constrain the ability to achieve biodiversity conservation objectives. Changes in federal policies (such as 
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modifications to the Endangered Species Act, Clean Water Act, the National Forest Management Act, 

and others) are not only likely, they are inevitable given the changes in societal values and political 

agendas that we can expect over the next 100 years. Such changes will affect the degree to which 

policies provide a workable legal framework for biodiversity decision making. 

Combining information among state forests  

Based on our knowledge of the current age class distribution of the Tillamook and Clatsop state forests, 

it would seem that projections of future conditions could vary considerably among these forests. The 

benefits or risks to species will also vary considerably from one forest to another and will vary greatly 

within a forest (e.g., fish distributions throughout the stream networks, spotted owl and murrelet nest 

sites). Impacts of changing policy should be approached separately on each forest because initial 

conditions vary among forests and the context for the forests (the surrounding forest condition) also 

varies among the three forests. We used the CLAMS model projections for each of the three forests to 

illustrate our concerns (see CLAMS Assessment section of this report). Under the base case the 

trajectory of resource values is expected to differ somewhat on each forest. We would assume that 

trajectories would also differ under the SOC plan. 

Lack of use of habitat models  

Likely changes in habitat availability information for SOC are based on using forest stand classes as 

surrogates for habitat for many of the SOC. Since habitat is a species-specific concept, combining species 

into stand classes is a crude estimate of habitat, at best, and may be seen as misleading (see Cushman et 

al., 2008, http://www.umass.edu/landeco/pubs/cushman.et.al.2008a.pdf). Combining species into 

stand classes is somewhat consistent with the use of a Wildlife Habitat Relationships (WHR) model; 

however, ODF staff did not use a WHR model per se, though they certainly could have.  

¢ƘŜ WƻƘƴǎƻƴ ŀƴŘ hΩbŜƛƭƭ όнллмύ ǎǳƳƳŀǊȅ ƻŦ ǿƛƭŘƭƛŦŜ Ƙŀōƛǘŀǘ ǊŜƭŀǘƛƻƴǎƘƛǇǎ ǇǊƻǾƛŘŜǎ ŀ ²Iw ƳƻŘŜƭ 

framework to assist managers and planners in this effort. In addition, other researchers have used 

spatially explicit models of habitat availability for species that include some of the SOC considered in this 

report (Spies et al., 2007; Nickelson and Lawson, 1998). These modeling frameworks have been 

published and are readily available (e.g., http://www.esapubs.org/archive/appl/A017/003/). We readily 

acknowledge that these model structures have their own weaknesses, but they do consider spatial 

arrangement of potential habitat patches, with habitat defined uniquely for each species. Finally for 

species that are of significant political, social and/or economic value, population viability models are 

available to understand the potential for relative changes in demographic parameters among policies. 

For species such as the northern spotted owl and coastal coho salmon, these models have been widely 

used. Granted these models would likely be utilized for landscapes larger than individual state forests 

(especially for owls), but the capacity is available in other agencies (i.e., U.S. Forest Service, U.S. 

Environmental Protection Agency, and the U.S. Geological Survey) to examine potential effects of 

alternative policies on regional trajectories of owl ς and other SOC ς demographics. Given the potential 

for contributing to risk to Endangered Species Act (ESA) listed species, such an analysis would seem 

justified.  

http://www.umass.edu/landeco/pubs/cushman.et.al.2008a.pdf
http://www.esapubs.org/archive/appl/A017/003/
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Coarse-, meso-, and fine-filter approaches to ensuring protection of species 

ODF staff makes a clear case for selecting the SOC for their analyses. The SOC are a subset of the species 

that could occur on these forests. They were selected for legal, political, and social reasons and because 

they were considered to be the most vulnerable to management actions. Though many species are 

listed as SOC and as being represented by the models, the aggregations of species into stand structural 

conditions ignore major differences in their individual distributions, life histories, and ecological 

requirements. In addition, there are many other species that could be influenced by management 

activities that were not considered and a question remains regarding the potential for either positive or 

adverse effects on other species not selected for analyses. One approach that is commonly taken to 

minimize the risk of loss of species from a management area is use of coarse-, meso- and fine-filter 

approaches.  

The coarse filter is applied to the landscape by describing the distribution of biophysical classes (e.g., 

vegetation classes, slope classes, stream classes, etc.) that occur in each forest, and documenting the 

arrangement and connectivity of these biophysical classes across the landscape. These current 

conditions can be projected into the future under each of the two management scenarios to allow 

comparisons (which is what was done in Figure 1, for instance), or compared with past conditions to see 

how much they have changed over time. The current and possible future conditions are often compared 

with reference conditions to illustrate movement toward or away from a desired future condition. The 

ODF analyses did not use a reference condition as a goal for ecological restoration. Further, ODF 

analyses assumed a direct relationship between a biophysical class and habitat for each of the SOC, 

rather than using the biophysical classes as surrogates for other species that could occur on these 

forests, as is typically done in this type of analysis.  

Not ŀƭƭ ǎǇŜŎƛŜǎ ǿƛƭƭ ōŜ ΨŎŀǳƎƘǘΩ ƛƴ ǘƘŜ ŎƻŀǊǎŜ ŦƛƭǘŜǊΦ {ƻƳŜ ǊŜǉǳƛǊŜ ŎŜǊǘŀƛƴ ǎǘǊǳŎǘǳǊŀƭ ŜƭŜƳŜƴǘǎ ǘƘŀǘ Ƴǳǎǘ ōŜ 

present in plant communities and seral stages to ensure that they will likely persist in the management 

area. This would indicate using a meso-filter approach that considers the sizes, distribution, and 

abundance of structural elements such as snags, logs, hollow trees, and other within-stand structural 

elements distributed across each forest (Hunter, 2004). Since model projections are based on stand 

inventory information and growth models, it seems that the ODF analysis could have explicitly 

considered the likely changes in snag and log abundances, tree size distributions, and tree species 

composition over time. These and other characteristics are known to be important not only to the listed 

SOC but also other species that may be vulnerable to management activities (e.g., cavity nesters). We 

were surprised, for instance, that habitat changes for western bluebirds were not estimated. Estimates 

of snag retention, fall rates and decision support tools such as DecAID could have been used to guide 

management of dead wood within stands across each forest based on future projections of snag and log 

recruitment (Mellen et al., 2005).  

Species requiring special attention may have low reproductive rates, large territories, or have been 

adversely affected by habitat loss (or other factors) such that their populations are low enough that they 

are considered extremely rareΦ /ƻƴǎŜǉǳŜƴǘƭȅΣ ŀ άŦƛƴŜ ŦƛƭǘŜǊέ ƛǎ ŎƻƴǎǘǊǳŎǘŜŘ ǘƘŀǘ Ƴŀƛƴǘŀƛƴǎ ǘƘŜ ŎƻŀǊǎŜ-

filter structure and the meso-filter elements but takes special management actions to conserve the set 
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of species identified for fine-filter consideration. It is this level of analysis under which the SOC should be 

analyzed. Use of species specific habitat models, population viability analysis models, or other 

approaches that are widely available can be used to ensure that the SOC are likely to persist under each 

of the management scenarios on each state forest.  

Lack of spatial considerations 

Although it appears that projections of forest conditions were modeled spatially there is little 

consideration for spatial distributions of SOC or their habitat requirements. The models rarely 

incorporate minimum patch size (only four species), nor do they incorporate the structural and 

compositional characteristics within patches. Because habitat scales differ among species, it will have 

some minimum patch size to which it might respond (occupy or not). Specific conditions between 

patches will influence how patches are likely to be colonized (metapopulation dynamics).  

Fish species are combined even though they occupy different portions of stream reaches within river 

basins and use different types of habitats. Based on our interpretation of the models used in projecting 

future forest conditions, assessment of the sizes and spatial arrangement of species-specific habitat 

patches or distributions along the stream reaches would seem to be possible, but there is little evidence 

of that in the documents provided.  

Further, for species that respond positively to edges (e.g., olive-sided flycatchers) or negatively to edges 

(marbled murrelets), documenting edge densities (edges must be defined differently for each species) 

could be an important step in documenting relative changes in habitat availability over time under each 

management option.  

Comparisons with other projections 

All three state forests fall within the Oregon Coast Range, an area where considerable biophysical and 

economic changes over the next 100 years have been projected. CLAMS data are available by 

landownership type and can be utilized by state forest. Data are available from CLAMS projection for the 

ODF base case and include data that would allow coarse-, meso- and fine-filter analyses including fine-

filter analyses for species such as northern spotted owls, western bluebirds, and olive-sided flycatchers. 

These data are available to determine if the projections made by ODF are consistent with CLAMS 

projections for the base case. In instances where they are consistent in trajectory and relative amounts, 

then there is some reassurance that the patterns presented are reasonable, given caveats associated 

with uncertainty. However, if a comparison of projections between approaches is inconsistent, a careful 

examination of both approaches is warranted to determine why they are inconsistent and to better 

understand what the risks to those species might be.  

Comparisons to appropriate baseline conditions  

ODF projections and summaries of relative differences in acres of habitat between management plans 

may allow for a comparison between plans, but does not provide a comparison to a reference condition 

that reflects the ecological capacity of the system to meet the needs for each species or for ecosystems 

processes. Comparison to the HRV in each region in which a state forest is located is one way of 
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assessing movement toward or away from a reference or desired future condition. It is important to 

understand that when using the HRV as a reference condition, the objective is not to return to a past 

condition; but rather, to consider the range of conditions that species likely encountered in the past and 

the processes that led to those conditions. Biologists often assume that the species persisted within 

these ranges of conditions and processes. The more the current and likely future conditions depart from 

the HRV, the greater the risk that genetic variability may be lost from the system. Although both 

management approaches show an increase in complex forest structure over time, the degree to which 

each strategy approaches a desired future condition and the rate at which it approaches it are important 

components of ecological restoration and reducing risk of loss of populations or genes from the systems.  

Using stand types as surrogates for habitat 

Habitat comprises the set of resources necessary to support a population over space and through time. 

Each species has its own habitat needs. Garshelis (2000) made the point that often foresters and wildlife 

biologists both will refer to vegetation types, or other discrete classes of the environment, as habitats. 

More accurately, these are stand conditions or habitat types in that some species can be associated with 

some vegetation types and not with others. But these associations occur only because some or all of the 

resources needed by the species occur in those types. Given the significance of the SOC in the 

comparative analyses conducted by ODF, habitat should be defined for each species and should include 

the structural and compositional elements of habitat necessary to support populations over space and 

through time. Stand conditions or habitat types are useful classifications for understanding coarse filter 

goals but are inadequate for the fine filter analyses that should be used for SOC.  

¢ƘŜ ƳƻŘŜƭ ŦƻǊ ŦƛǎƘ Ƙŀōƛǘŀǘ ǿŀǎ ōŀǎŜŘ ƻƴ ǘƘǊŜŜ ǎǳǊǊƻƎŀǘŜǎφ ŎƻƳǇƭŜȄ ŦƻǊŜǎǘ ǎǘǊǳŎǘǳǊŜΣ ǇǊƻǇƻǊǘƛƻƴ ƻŦ 

ȅƻǳƴƎ ǎǘŀƴŘǎ όάǊŜƎŜƴŜǊŀǘƛƻƴ ǎǘŀƴŘǎέύΣ ŀƴŘ ƘŀǊǾŜǎǘ ǿƛǘƘƛƴ млл ŦŜŜǘ ƻŦ ǇŜǊŜƴƴƛŀƭ ǎǘǊŜŀƳǎΦ CƛǎƘ ƘŀōƛǘŀǘΣ 

fish populations, or potential to support fish populations are not measured or modeled. The potential 

fish responses are ranked in coarse άǇƻǘŜƴǘƛŀƭ ōŜƴŜŦƛǘέ ŎŀǘŜƎƻǊƛŜǎ as low benefits (<25% complex forest 

structure), moderate benefits (25 to 50% complex forest structure), and high benefits (>50% complex 

forest structure). Habitat structure, stream gradient, sediment type, or large wood were not considered. 

In even the most simple fish models, the potential value for fish habitat for different species is a function 

of stream size and gradient. The proportion of young stands is intended to represent hydrologic impacts 

on fish, though no citations are provided as a basis for the relationship between young stands and fish 

abundance for the SOC. Riparian harvest is expected to range from 0-6% of the riparian stands under the 

base case and increase to as high as 46% under the SOC scenario (declining through time). The model 

ranks the risks as low risk (<25% riparian harvest), moderate risk (25 to 50% riparian harvest), and high 

risk (>50% riparian harvest) but provided no citations or information to relate these levels of harvest to 

fish abundance or riparian function. These surrogates clearly are related to the abundance and 

distribution of fish in coastal Oregon, but the categorical rankings of benefit and risk are vague and non-

quantitative. If models of fish habitat and population abundance were not available, such simplification 

might be necessary. But several well-documented models of fish populations (Nickelson and Lawson, 

1998) and intrinsic habitat potential (Burnett, 2001; Burnett et al., 2007) have been applied to all of 

coastal Oregon, including these three state forests. 



23 
 

Use of other GIS data that could inform habitat availability 

Several of the SOC identified as important components of these ecosystems were apparently not 

analyzed because of lack of information. Habitat for species such as torrent salamanders, tailed frogs, 

and western toads could at least be approximated with a stream and wetland GIS data layer available 

for the Coast Range (e.g., CLAMS data archive). Similarly, other data layers that may indicate potential 

habitat for species could have been used (e.g., bridges or buildings for some bat species). It is not clear 

why this was not attempted. These data layers could have been combined with overlain stand 

conditions or included within species specific habitat models, which would allow a more complete 

understanding of habitat trends over time. 

Considerations of dispersal habitat especially for species with limited mobility 

Although habitat area seems to be the most important feature affecting the occurrence and abundance 

of many vertebrates on managed forest landscapes, connectivity between patches can become 

increasingly important to maintaining populations and gene flow when habitat availability is scarce. 

Landscape pattern would be expected to influence the abundance and distribution of vertebrates more 

at low levels than if habitat is widely available. Connectivity can mitigate some of the adverse effects of 

limited habitat area, providing individuals within a population an opportunity for dispersal and exchange 

of genetic information among patches. As habitat improves, this connectivity can provide space for 

repopulation that otherwise would have been isolated. Given the potential for a highly fragmented 

landscape as some stands develop into complex forests and others are harvested, harvest pattern and 

the connectivity that is retained, recruited or removed becomes increasingly critical on actively 

managed landscapes. Without a more complete understanding of the risks associated with changes in 

landscape connectivity, it is not clear how much confidence we can place in projections that simply show 

changes in a surrogate for habitat availability. Indeed, as habitat availability decreases, and if 

connectivity is also decreased, the likelihood of population persistence in the landscape could be much 

lower than what a surrogate habitat metric might indicate.  

Considerations of thresholds and tipping points in achieving anticipated results 

Population threshold responses to stressors is not a new concept. The population vortex theory has 

ōŜŜƴ ŀǊƻǳƴŘ ŦƻǊ ƻǾŜǊ нл ȅŜŀǊǎΦ aƻǎǘ ǊŜŎŜƴǘƭȅ ǘƘŜ ǘƘŜƻǊȅ ƻŦ ǘƘǊŜǎƘƻƭŘǎ ƻǊ ΨǘƛǇǇƛƴƎ ǇƻƛƴǘΩ ƛƴ ǊŜǎǇƻƴǎŜǎ ƻŦ 

ecological systems to stressors has been applied to climate change effects, but the theory can be 

broadly applied to other stressors as well (Cairns, 2004). Given the potential for a reduced level of 

surrogate recovery to habitat under the SOC scenario, the uncertainties associated with dispersal, patch 

sizes, edge conditions, and within-stand structure and the uncertainties associated with emergent 

stressors on the system (e.g. climate change, invasive species, and changes to management of 

surrounding lands), we need to ask if synergies among these stressors and uncertainties COULD lead to a 

tipping point for any of the species.  There is a high probability that it could occur in one or more 

species. The risk of synergistic effects is unknown and the perceived risk to populations from these 

forests by society is also unknown. If population persistence is a primary goal, the precautionary 

principle should be followed.  
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Limited use of available literature to not only support statements made, but to use 

relationships derived by other authors 

Although we are sure that ODF staff are aware of literature beyond what was cited in the two 

documents that we were asked to review, the literature cited sections are indeed very sparse and some 

of the highly relevant information collected on state forest land (e.g. work by John Hayes and 

colleagues) was not included. We have added a list of references to the citations that we feel should be 

included in these analyses (see Appendix A).  

Lack of social, economic, and legal ñlimiting factorsò 

Forest management is about people. Everything we know about and value in the forest derives from our 

interaction with it as humans. Social science (including economics, political science, and sociology, 

among other disciplines) can help in generating, analyzing, and integrating information. It can assist 

forest managers in understanding how decisions and choices are made at every scale, from the 

individual to the public policy process; in exploring the institutional opportunities and constraints to 

implementing policies and practices; and in developing robust alternatives and decisions about 

mitigating, adapting, or preventing the occurrence of unwanted outcomes ς as defined by internal and 

external constituents.  

We also wish to point out that social, economic, or legal factors are not considered limiting factors in the 

SOC analysis (See Appendix D, Table 2 of the SOC analysis). ODF should recognize that social issues are 

likely to be as limiting as any of the surrogates listed in the table. The lack of analysis of these factors 

may lead to ineffectual choices and decisions as the Board of Forestry moves forward with policy 

decisions, regardless of the biophysical analysis soundness.  

Management Scenario Effects on Species of Concern  

 

Under the time constraints of this review, the SAT was unable to examine each of the 40 SOC ODF has 

included in its analyses. In this section, we use red tree voles, northern spotted owls and aquatic 

amphibians to illustrate an approach ODF could use to for individual species. The review structure used 

the following four questions to determine if other science is available and how it can be integrated into 

the ecological effects analysis: 

¶ Are there other similar species or sub-species that should have been considered? 

¶ Are thresholds identified as part of the limiting factors appropriate for characterizing likely 

management effects on the species (i.e., does research demonstrate a relationship between 

changes to the limiting factors and effects on species that can be modeled)? 

¶ Do trends in the limiting factors adequately characterize the likely effects on species under 

each management strategy? 

¶ Are there other gaps in information that, if filled, could help characterize likely effects on 

species under each management strategy? 
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There are several SOC that we believe ODF staff needs to examine more closely in their analysis and the 

type of information that should be incorporated into the analysis. This is not a complete list of 

information needs but rather components that do not appear to be incorporated in the modeling 

scenarios. 

¶ Marbled murrelet ς a detailed assessment of tree size, not tree age 

¶ American marten ς assessment of whether or not marten are present in the state forests 

¶ Bats (all) ς need snag information, proximity of bridges to foraging and roosting sites 

¶ Bald eagle ς need to overlay a hydrologic layer on forest conditions; human disturbance effects 

around nest trees, including recreation 

¶ Osprey ς  need to overlay a hydrologic layer on forest conditions; human disturbance effects 

around nest trees, including recreation 

¶ Western bluebird ς snag information (sizes, numbers) in clearcuts is needed, along with snag fall 

rate estimates 

¶ Purple martin ς snag information (sizes, numbers) in clearcuts is needed, along with snag fall 

rate estimates 

¶ Little willow flycatcher ς shrub data needed, especially important where intensive forest 

practices my shorten or eliminate the shrub stage 

¶ Band-tailed pigeon ς landscape assessment of potential nest stands, shrub stands (food), and 

mineral springs 

¶ Peregrine falcon ς assessment of human disturbance effects around cliffs, including recreation 

¶ Clouded salamanders ς persistence of coarse wood left on site through clearcutting operation 

may not be a valid assumption; how is connectivity among stands ensured? Riparian areas? 

Red tree voles 

Are there other species that should have been considered? 

There is strong evidence that the dusky tree vole (Arborimus longicaudus silicola) is a distinct sub-

species of red tree vole (Johnson, 1968 as cited in Huff et al., 1992). The range of the dusky tree vole 

extends throughout north coastal Oregon (Clatsop, Tillamook, and Lincoln Counties) including Tillamook 

and Clatsop state fƻǊŜǎǘǎ ό¦{C²{Σ нллуύΦ ¢ƘŜ Řǳǎƪȅ ǘǊŜŜ ǾƻƭŜΩǎ ǎƳŀƭƭ ǇƻǇǳƭŀǘƛƻƴ ǎƛȊŜ ŀƴŘ ƎŜƻƎǊŀǇƘƛŎ 

isolation may present more significant conservation challenges than the red tree vole (Forsman, 2009 

pers. comm.). Huff et al. όмффнύΣ ǿƘƛŎƘ h5C ŘƻŜǎ ŎƛǘŜ ƛƴ ƛǘǎ {h/ ŀƴŀƭȅǎƛǎΣ ǎǘŀǘŜŘ άōŜŎŀǳǎŜ ǘƘƛǎ ǊŀƴƎŜ ƛǎ 

extremely restricted, managers and biologists should take special precautions to provide suitable habitat 

ǿƛǘƘƛƴ ǘƘƛǎ ƎŜƻƎǊŀǇƘƛŎ ŀǊŜŀΦέ ¢ƘŜ {h/ ŀƴŀƭȅǎƛǎ Ŧŀƛƭǎ ǘƻ ŀŎŎƻǳƴǘ ŦƻǊ ǘƘŜ ŘƛǎǘƛƴŎǘƛǾŜ ŎƻƴǎŜǊǾŀǘƛƻƴ ŎƘŀƭƭŜƴƎŜǎ 

of this subspecies separately from red tree voles which may have significant, unintended consequences 

for the dusky tree vole and biodiversity on the Tillamook and Clatsop state forests under the alternate 

management strategy. 
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Are thresholds identified as part of the limiting factors appropriate for characterizing effects to 

species, i.e., does research demonstrate a relationship between changes to the limiting factors and 

effects to species that can be modeled? 

In the SOC analysis, ODF identified limiting factors for red tree voles as amount of late-successional 

forest, fragmentation/patch size, and fragmentation/limited dispersal ability. Each of these limiting 

factors is discussed below. 

Amount of Late-Successional Forest ς ODF uses the amount of complex forest as a surrogate for the 

amount of late-successional forest. The analysis would be strengthened and the findings would present 

greater certainty of likely population effects if the limiting factor was clearly tied to red tree vole habitat 

use. For instance, Gillesberg and Carey (1991) found that the average diameter and height of trees used 

for nesting by red tree voles was 39 inches DBH (diameter at breast height) and 171 feet in height. 

Based on red tree vole capture studies, Huff et al. (1992) suggested that the mean or median densities 

of large trees in Oregon Coast Range stands where red tree voles were captured could provide useful 

reference points for developing management prescriptions. 

Fragmentation/Patch Size ς The SOC analysis assumes that larger patches are more likely to provide 

for self-sustaining red tree vole populations (See Appendix D, ¢ŀōƭŜ н ƻŦ h5CΩǎ {h/ ŀƴŀƭȅǎƛǎ). ODF 

analyzes the projected trend in patches greater than 120 acres for the current and alternate 

management strategies. However, it is unclear why 120 acres was selected as the lower limit of patch 

size or what effects the trends in this patch size over space and through time will likely have on red 

tree vole populations. Huff et al. (1992) concluded that the effect of stand size on red tree vole 

persistence is not known and that stand size, alone, is difficult to determine because of other factors 

that can influence the effects of stand size on persistence including a standΩs position in the landscape, 

tree species composition, and type and level on disturbance within and outside of a stand. It is unclear 

how trends in patches over 120 acres in size directly relate to the conservation of this species, or 

whether there is a real biological difference between the two different management scenarios 

considered with respect to the patch size limiting factor. It is clear from the scientific literature that 

the principal threat to this species is forest fragmentation (Carey, 1991), but there is no spatially 

explicit analysis of the effect of fragmentation, edge effects, or migration corridors on red tree voles in 

the SOC analysis.  

Fragmentation/limited dispersal ability ς The SOC analysis assumes that stands <20 years old are a 

barrier to red tree vole movement and/or dispersal (See Appendix D). The trend in stands <20 years old 

under the current and alternate management strategies are used to gauge effects on this species. It is 

unclear from the SOC analysis why the <20 year old stand age threshold was selected for analysis. The 

scientific literature (see above) makes it clear that red tree roles preferentially select forest stands that 

are relatively old, and there is no evidence to suggest that stands older than 20 years (e.g., 35ς70 years 

old) will not be barriers to movement or dispersal. The <20 year old stand threshold is also not spatially 

explicit. It is likely that the spatial and temporal arrangement of young stands is more relevant to 

biological effects to red tree voles than the simple acreage of stands <20 years old at any point in time.  
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Do trends in identified limiting factors adequately characterize the effects to species that can be 

expected from a different management strategy? 

The scientific literature on red tree voles appears to recommend a more robust, spatially explicit 

management strategy for red tree voles than used in the SOC analysis. For example, Huff et al. (1992) 

recommended seven attributes for evaluating red tree vole habitats: Douglas-fir basal area; density of 

live trees greater than 36 inches DBH; maximum height of live trees; stand age; stand size; stand 

moisture class; and stand elevation.  

Are there other gaps in information that if filled could help characterize effects to species from 

different management strategies? 

There is recent scientific literature that may be useful in analyzing the effects of different management 

strategies on red tree voles. Dunk and Hawley (2009) describe a predictive model that allows managers 

to determine if existing reserves adequately conserve red tree vole habitat and whether active 

ƳŀƴŀƎŜƳŜƴǘ ƻǳǘǎƛŘŜ ƻŦ ǊŜǎŜǊǾŜǎ ŘŜŎǊŜŀǎŜ ƻǊ ƛƴŎǊŜŀǎŜ Ƙŀōƛǘŀǘ ǎǳƛǘŀōƛƭƛǘȅΦ .ŜŎŀǳǎŜ 5ǳƴƪ ŀƴŘ IŀǿƭŜȅΩǎ 

study did not include forest lands in the northern Oregon Coast Range, it may be difficult to draw direct 

inferences for the Tillamook and Clatsop state forests without further research. In summary, finerςgrain, 

spatially explicit analysis of changing forest structure and composition over time should be used to draw 

firm conclusions about the effects of different management strategies on red tree voles in the coastal 

state forests. 

Northern spotted owls 

Are thresholds identified as part of the limiting factors appropriate for characterizing effects to 

species, i.e., does research demonstrate a relationship between changes to the limiting factors and 

effects to species that can be modeled? 

 ODF identified two limiting factors in the SOC analysis for northern spotted owls; the amount of late-

successional forest (complex forest) and fragmentation/patch size. The SOC analysis indicates that 

habitat conditions are expected to improve under both the current management strategy and the 

alternate management strategy, which seeks to achieve a lower percentage of late-successional 

structure across the landscape by year 80. The SOC authors conclude that under both scenarios there is 

a probability that habitat for species associated with late-successional forest structure will be 

maintained and enhanced. This is in spite of the prediction that the current strategy would provide 20% 

more habitat than the alternate strategy.  

ODF chose a patch size >2,180 acres for the basis of their analysis. This number appears to be a 

combined estimate of minimum patch size to accommodate both spotted owls and American martens 

and is lower than the 3,706 acre home ranges recommend by Glenn et al. (2004) for spotted owls in the 

northern Coast Range. SOC analysis predicts that the number of very large patches (>2,180 acres in size) 

will steadily increase under the current management strategy through year 80. Under the alternate 

strategy, very large patches are also expected to increase by year 80 but would result in nine fewer 

patches at any given time than under the current strategy. The SOC authors concluded that both 
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strategies provide a high likelihood that conditions will be maintained and enhanced. They do conclude 

that it is difficult to determine how the additional large patches (under the current strategy) would 

translate into actual use by spotted owl, but it appears that the increased number of patches under the 

current strategy would likely provide more patches to encompass the home ranges of one or more pairs 

of spotted owls. 

Neither the set of predictions for amount of late-successional habitat nor fragmentation/patch size 

includes confidence bounds with the projections. Without some measure of confidence it is not clear 

whether or not there is a significant difference between the two scenarios. It is unclear how either 

scenario and the predicted availability and distribution of patches will affect owl movements, including 

juvenile dispersal, within and between patches, nest site availability, prey availability, predator 

avoidance from great horned owls, or opportunities for cross breeding with the barred owl. 

Do trends in identified limiting factors adequately characterize the effects to species that can be 

expected from a different management strategy? 

Glenn et al. (2004) found that their model using traditional habitat values to determine the spotted 

owl had low predictability in the northern Coast Range, including state forest lands in Tillamook and 

Clatsop Counties. Within the study area, Glenn et al. (2004) report that individual owls varied greatly 

in habitat use patterns and appeared to use different survival strategies in these younger forests 

which had larger tracts on non-forested lands, more pole-sized conifers, and broadleaf stands than on 

the Elliott State Forest. They concluded that the home-range patterns appeared to correspond with 

measures of fitness. 

Based on their findings, Glenn et al. (2004) concluded that the patterns of home-range size and 

amount of home-range overlap may provide surrogate measures for evaluating the quality of habitat 

for sǇƻǘǘŜŘ ƻǿƭǎ ƛƴ ǘƘŜǎŜ ǎǘŀƴŘǎΦ ¢ƘŜȅ ŀƭǎƻ ǊŜŎƻƳƳŜƴŘŜŘ άthat managers at these sites maintain 

existing old and mature conifer forest, broadleaf forest, broadleaf-forest edges, and forested riparian 

areas as owl habitat; avoid timber harvest in core use areas; and plan the size of areas managed for 

spotted owls to reflect actual home-range and core-ŀǊŜŀ ǎƛȊŜǎ ŦƻǊ ƻǿƭǎ ƛƴ ǘƘƻǎŜ ŦƻǊŜǎǘǎέ όǇΦ ооύΦ 

A robust, spatially explicit approach to modeling actual biological effects to owls on state forests 

appears possible, similar to the case of the red tree vole. The comparative approach used in the SOC 

analysis may not present biologically useful or meaningful information to decision makers. The authors 

of the SOC strategy do not reference any meta-analysis of spotted owl research (e.g. Courtney et al., 

2007), relevant habitat conservation plans, or the implications of abandoning a habitat conservation 

plan frameworks which could be used to better evaluate the potential positive and negative effects of 

the proposed SOC management strategy on spotted owl populations. 
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Aquatic amphibians 

Are there other gaps in information that if filled could help characterize effects to species from 

different management strategies? 

The authors of the SOC analysis stated: 

ά5ƛǎǇŜǊǎŀƭ ŦƻǊ ǎǘǊŜŀƳ amphibians could not be modeled as conditions required for successful 

dispersal are not understood. Dispersal may be limited to within the stream channel for 

ǘƻǊǊŜƴǘ ǎŀƭŀƳŀƴŘŜǊǎ ŀƴŘ /ƻǇŜΩǎ Ǝƛŀƴǘ ǎŀƭŀƳŀƴŘŜǊǎΦ ¢ŀƛƭŜŘ ŦǊƻƎǎ ŀƭǎƻ ƭƛƪŜƭȅ ŘƛǎǇŜǊǎŜ ǘƘǊƻǳƎƘ 

the sǘǊŜŀƳ ŎƘŀƴƴŜƭΣ ǘƘƛǎ ǎǇŜŎƛŜǎ ƛǎ ƪƴƻǿƴ ǘƻ ŘƛǎǇŜǊǎŜ ŀŎǊƻǎǎ ǊƛŘƎŜǎέ όh5CΣ нллфa:22). 

A number of recent studies, however (e.g. Olson and Burnett, 2009; Clarke et al., 2008; Burnett and 

Miller, 2007; Olson et al., 2007; Olson and Weaver, 2007), may allow stream amphibian dispersal to be 

modeled as part of an effects analysis. The authors also did not consider meta-analysis (e.g., Rodgers et 

al., 2005; Thom et al., 2000) of stream habitat conditions relevant to management of state forests.  

Some of the research cƛǘŜŘ ƛƴ ǘƘŜ {h/ ŀƴŀƭȅǎƛǎ ŀǇǇŜŀǊǎ ǘƻ ŎƻƴŦƻǳƴŘ ǎƻƳŜ ƻŦ h5CΩǎ ŀǎǎǳƳǇǘƛƻƴǎΦ CƻǊ 

instance, the SOC analysis seems to assume that 100-foot riparian buffers are protective of amphibians 

and facilitate amphibian dispersal (p. 22 and 28-29); however, the literature referenced (Stoddard and 

Hayes, 2005) indicates that most amphibians were positively associated with wider 151ςfoot (46 m) 

buffers. 

Coastal Landscape and Modeling System (CLAMS) Assessment  

Overview of CLAMS  

In order to provide an independent assessment ƻŦ ǘƘŜ ǘǊŀƧŜŎǘƻǊƛŜǎ ƻŦ ǘǊŜƴŘ ƭƛƴŜǎ ǇǊŜǎŜƴǘŜŘ ƛƴ h5CΩǎ {h/ 

analysis, we extracted trends for structural classes and predicted habitat for three species on the 

Clatsop and Tillamook State forests using the CLAMS base case. Initial forest conditions and projected 

forest growth projections using CLAMS assumptions differ somewhat from the projections used by ODF, 

and the presumed management actions were interpreted independently based on ODF management 

intentions under their base case. We compared trends in structural conditions and habitat between the 

ODF base case and the CLAMS base case simply as a way of characterizing consistencies or 

inconsistencies in trends over time but do not make assumptions about which projection is most 

accurate. Where trends are consistent, we assume that the trends are more likely to be realistic 

projections. Inconsistencies raise questions about one or both model projections and accentuate 

uncertainties associated with interpretations of risk to resources.  

It is important to recognize that we did not re-run the CLAMS projections under the PM + SOC 

assumptions to compare trends with the ODF PM + SOC projections. Such an effort would have entailed 

much more time and funds than what was allocated to this review process.  
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Analysis of state structure classes for all state forests  

The major trend over time is the substitution of dense closed-canopy stands with "layered" and then 

"older" forest, using silvicultural thinning aggressively to accelerate that process. The CLAMS projections 

for stand structure over time under the current management approach (see Figure 3), including the 

sophisticated spatial aspects to the modeling, approximates the independently produced ODF model 

output. We did not use CLAMS to model stand structure projections using SOC guidelines; however, 

ōŀǎŜŘ ƻƴ ǘƘŜ ǎƛƳƛƭŀǊƛǘȅ ōŜǘǿŜŜƴ ǘƘŜ ǘǊŜƴŘǎ ǇǊƻŘǳŎŜŘ ōȅ /[!a{ ŀƴŘ h5CΩǎ IŀǊǾŜǎǘ ŀƴŘ Iŀōƛǘŀǘ aƻŘŜƭ 

for the current management approach, we can assume that the results would similarly approximate the 

ODF conclusions about the percentage of land in various cover types. In this case, the percentage of the 

land base in young, early-seral stands would be increased by several percent and progressively over 

time, and at the expense of all other forest types in some proportion. 

 

Figure 3. CLAMS assessment of state structure classes for all state forests. 

It should be noted the currently projected mix of the five forest types does not produce 20% of each, 

nor should that be the objective landscape condition/dynamic. Looking in more detail at habitat 

structures, riparian areas, and social features of the landscape with spatial considerations will allow 

decision makers to compare the relative economic, environmental, and social costs and benefits of 

having various proportions of different stand types within the landscape. 
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Analysis of wildlife for state forests: Trends in habitat for selected species  

We used the habitat models developed in CLAMS to project likely available habitat for a species 

associated with older more complex forests (northern spotted owls), edges (olive-sided flycatchers), and 

early successional conditions (western bluebirds). Under the base case, habitat for spotted owls is 

predicted to increase to approximately 40-50% of the area by 2060 and then levels off at that point as 

harvest levels become more consistent over time.  We did not assess trends for this species under the 

PM + SOC scenario; however,  we would anticipate that the amount of habitat for spotted owls (Figure 

4) would be less than the base case, the degree of departure likely dependent on the harvest planning 

effects on patch sizes and arrangement. Should habitat decline to 20-25% of the landscape, connectivity 

and population viability may become questionable. Finally, greater harvest levels increase the likelihood 

that newly developed habitat would be adversely affected by timber harvest, resulting in take under the 

ESA. How take will be avoided is unclear.  

 

Figure 4. CLAMS assessment of Northern Spotted Owl HCI > 36 for state forests. 

Olive-sided flycatcher (Figure 5) habitat is projected to decline slightly through 2030 then increase as 

thinning is replaced by final harvests. We would predict that this species would see increased habitat 

availability earlier under the PM + SOC scenario, as final harvests are more regularly represented on the 

landscape. Increase in habitat for this species would be most likely realized if new harvest units 

(clearcuts) are adjacent to mature or older stands, a harvest planning strategy that would adversely 

impact habitat for spotted owls and other late successional species.  
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Figure 5. CLAMS assessment of Olive-sided Flycatcher HCI > 19 for state forests. 

Western bluebird (Figure 6) habitat is projected to be highly variable over time and be represented on a 

very small proportion of the Tillamook and Clatsop state forests. As thinning declines and final harvests 

increase, assuming that snags and legacy trees are retained, then bluebird habitat increases until crowns 

of young conifers close. We would predict that if legacy features are retained in clearcuts, then bluebird 

habitat could increase under the PM + SOC scenario. 
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Figure 6. CLAMS assessment of Western Bluebird HCI > 29 for state forests. 

In summary, the base case projections were reasonably consistent between ODF projections and the 

CLAMS projections, lending confidence that the ODF projections are indeed reasonable representations 

of stand structural conditions likely to be seen in the future under both scenarios. It is unclear how 

species of late successional associations, such as spotted owls, marten, marbled murrelet, and red tree 

voles, may respond under increased levels of risk. CLAMS projections indicate that under the base case 

projections spotted owl habitat could increase to 40% of the state forests, but clearly there would be 

less habitat available under the PM + SOC scenario. Unless these habitat projections are used as habitat 

change input in regional population viability analysis models, it is unclear what levels of risk this species 

might face based on a change to the PM + SOC policy.    

Steelhead and coho intrinsic potential  

The CLAMS modeling of intrinsic habitat potential for steelhead and coho salmon demonstrates the 

importance of spatial pattern, habitat characteristics, and fish distributions to assess the consequences 

of land use on fish populations. The model estimates the intrinsic potential of the habitat to support 

populations of coho salmon and steelhead trout. The CLAMS project provided the model output for the 

streams within the Clatsop, Tillamook, and Elliott state forests (data provided by Kelly Burnett, Kelly 

Christiansen, and Gordon Reeves, US Forest Service Pacific Northwest Research Station, 2010). The 

model provides estimates of relative habitat quality ranging for 0 ς 1. For this summary, values from 0 ς 

0.25 are categorized as low potential, 0.25-0.75 as medium potential, and -.75 ς 1.0 as high potential.  
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The CLAMS output could result in major implications for the modeling of fish response to management 

scenarios for state forests (Table 3). Eighty to ninety percent (80-90%) of the stream networks in all 

three forests are unlikely to support fish. This reflects the considerable amount of small headwater 

streams that do support fish populations. These streams still provide important functions for fish 

bearing streams, including delivery of food, delivery of large wood and sediment, and maintaining lower 

water temperatures. The three state forests differ greatly in habitat quality and quantity for coho 

salmon and steelhead trout. The Tillamook State Forest is substantially larger than the other state 

forests and provides more stream length to support salmon and steelhead. However, habitat potential 

in the Tillamook State Forest is lower than the other forests, with more than 50% of the reaches with 

habitat potential being ranked as low. The Clatsop State Forest has the highest proportion ranked as 

high potential (26%) and the Elliott State Forest has the highest proportion of medium potential (48%). 

These model projections clearly indicate that these forests are not homogeneous and there are 

substantial differences in current habitat conditions.  

 

Table 3. Intrinsic potential of stream habitat for coho salmon and steelhead trout in the Clatsop, Tillamook, 
and Elliott state forests based on models from the CLAMS Project*,** 

 Clatsop Clatsop Tillamook Tillamook Elliott Elliott 

Coho Length (km) Percent Length (km) Percent Length (km) Percent 

Low 155.2 45.4 368.7 51.1 102.4 40.3 

Medium 98.3 28.7 297.6 41.2 120.6 47.5 

High 88.7 25.9 55.7 7.7 31.0 12.2 

None 1390.4 80.2 6184.1 89.5 1511.0 85.6 

       

Steelhead       

Low 217.3 46.4 294.2 29.4 107.5 32.9 

Medium 137.2 29.3 176.7 17.6 72.1 22.0 

High 114.1 24.3 531.3 53.0 147.5 45.1 

None 1264.2 73.0 5903.9 85.5 1438.0 81.5 

*Percentages reported for streams with no habitat potential are based on percent of total stream miles.  
**Percentages reported for streams with low, medium, and high potential are based on the proportion of the miles of stream with 

habitat potential. 

 

The CLAMS analysis also demonstrates that the spatial distributions of habitat potential differ greatly 

within and among these three state forests (Figures 7 and 8). Habitat potential for coho salmon and 

steelhead trout varies greatly along individual stream networks. The patterns and overall quality differ 

greatly across the coastal region. Projections of the consequences of any management scenario must 

account for the distributions of habitat types and quality. Steelhead trout generally occupy stream 

reaches with higher gradients than coho salmon do. This is reflected in the greater length of stream 

habitat for steelhead in all three state forests. The reaches also differ substantially in their relative 

potential for steelhead and coho, demonstrating that broad generic surrogates without consideration of 

spatial patterns cannot adequately represent fish responses to alternative management strategies. 
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Figure 7. CLAMS assessment of steelhead intrinsic potential reduced by slope and barrier. 
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Figure 8. CLAMS assessment of Coho intrinsic potential reduced by slope and barriers.  










































































































