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Reports (by date, most recent first) 

1. * Southwestern Crown Carnivore Monitoring Team. December 2014. Forest Carnivore 

Monitoring in the Southwestern Crown of the Continent: Progress Report 2012-2014. 

 

2. * Caton, E., B. Rieman, C. Davis, and G. Burnett. November 2014. Engaging communities in 

ecosystem monitoring and promoting regional discussions on climate change impacts. 

Roundtable on the Crown of the Continent Adaptive Management in the Crown of the Continent 

Final Report. 

Executive Summary: This project expands existing efforts and partnerships through citizen science monitoring as a 

means to engage and inform local communities about climate and natural resource issues. We believe that resilience 

in the landscape and communities can be enhanced through recognition of climate change and a collective search for 

adaptation strategies. Coordinators have worked directly with teachers, students, and community volunteers in three 

communities in the Southwestern Crown of the Continent to monitor stream flow, temperature, and turbidity, and 

forest conditions that will respond to climate change. We have developed curriculum materials and links to the 

classroom. This allows teachers to use local information and student data collection to teach about local aquatic and 

forest systems and their responses to climate change. Information gleaned from this effort will be integral pieces of 

ongoing community discussions started by Swan Ecosystem Center, Blackfoot Challenge, and The Wilderness 

Society in the Southwestern Crown. Kresge AMI funding not only provided support for establishing sites and 

coordinating a year of monitoring, but also helped institute a monitoring prototype that will be maintained, refined, 

and potentially expanded throughout the Crown in the future. 

In 2014 we: 1) Recruited teams of teachers, students, and other volunteers from 4 schools in 3 communities who are 

committed to long term stream and forest monitoring in their areas; 2) Helped those teams of citizen scientists 

establish permanent stream and forest monitoring sites and collect data on stream flows, water quality, and forest 

conditions; 3) Created protocols for sampling, recording, and analyzing data, and developed curricula with related 

materials for teachers to use in classrooms; 4) Shared our approaches and methods with COC partners and others 

through: an AMI webinar, posters at the Crown Roundtable annual meeting, and through a talk and posters at a 

Citizen Science conference hosted by a COC partner in Calgary; 5) Corresponded directly with COC partners to 

share methods and protocols; 6) Provided outreach to community members through a series of guest speaker lectures 

focused on climate change. 

 

http://www.swcrown.org/monitoring/
mailto:cory.davis@umontana.edu


3. * Leary, R., S. Painter, A. Lodmell, and S. Hendrickson. June 2014. Implementation of bull trout 

genetic assignment to determine the influence of tributary passage improvement on bull trout core 

population in the Clearwater Basin: A summary of the baseline genetics results. University of 

Montana Conservation genetics Laboratory and the Lolo national Forest. 

 

4. * Rosenthal, L, and W. Freedenberg. May 2014. Experimental Removal of Lake Trout in Swan 

Lake, MT: 2013 Annual Report. Prepared for the Swan Valley Bull Trout Working Group. 

Montana Fish, Wildlife, and Parks. http://montanatu.org/wp-content/uploads/2014/05/2013-

SVBTWG_-Annual-Report-with-appendix-.pdf  

 

5. * Rieman, B., and J. Wallenburn. May 2014. Water Quality Monitoring to Determine the 

Influence of Roads and Road Restoration on Turbidity and Downstream Nutrients: A Pilot Study 

with citizen Science. Completion Report for Southwest Crown CFLRP. 

 

6. * Bush, Renate. February 2014. Meadow Smith old growth monitoring. Region One Vegetation 

Classification, Mapping, Inventory and Analysis Report 14-4 v2.0. 

 

7. * Davis, Cory. February 2014. Southwestern Crown of the Continent Collaborative 2013 

Adaptive Management Report and Monitoring Update.  

 

8. * Bush, Renate. December 2013. Southwestern Crown of the Continent CFLRP Annual 

Monitoring Report: Cooney McKay. 

 

9. * Davis, Cory and SWCC Monitoring Committee. December 2013. Southwestern Crown of the 

Continent Collaborative 2013 Adaptive Management Workshop and Monitoring Update.  

 

10. * Stockmann, Keith. December 2013. Baseline Southwestern Crown of the Continent CFLRP 

Fire Manager Study.  

Executive Summary: A questionnaire and follow-up discussion were used to obtain baseline results regarding fire 

manager perceptions on a range of topics relevant to wildfire management and costs. Monitoring questions asked 

fire managers in the Southwestern Crown of the Continent Collaborative Forest Landscape Restoration Project Area 

whether this large landscape project is expanding options for fire managers from multiple agencies to allow fire to 

play it historic role in forest disturbance. Quantitative results as well as narratives with summaries from the first 

round during 2012 are presented. Documentation of the communication materials and questionnaire are also 

included. 

 

11. * Cissel, R., T. Black, N. Nelson, and C. Luce. July 2013. Center Horse and Morrell/Trail 

GRAIP Roads Assessment, Preliminary Report. USFS Rocky Mountain Research Station and 

Boise Aquatic Sciences Lab, Boise, ID, and the Aquatics Working Group of the Southwestern 

Crown Collaborative Monitoring Committee. 

 

12. * McIver, Chelsea P. June 2013. An Assessment of Local Contractor Participation in the 

Southwestern Crown of the Continent CFLRP Project. Bureau of Business and Economic 

Research, University of Montana, Missoula, MT. 

http://montanatu.org/wp-content/uploads/2014/05/2013-SVBTWG_-Annual-Report-with-appendix-.pdf
http://montanatu.org/wp-content/uploads/2014/05/2013-SVBTWG_-Annual-Report-with-appendix-.pdf


Executive Summary: In 2012, the Bureau of Business and Economic Research (BBER) at the University of 

Montana was contracted to conduct a study of local participation in the Southwestern Crown of the Continent (SW 

Crown) Collaborative Forest Landscape Restoration Program (CFLRP) project to measure the opportunities and 

benefits the program is bringing to communities in the region. The BBER used service contract, timber sale contract 

and agreement records to characterize the number of local entities (businesses, nonprofits, agencies, etc.) involved in 

meeting the restoration objectives of the CFLRP in the SW Crown. The findings indicate that the SW Crown has 

robust contractor and nonprofit capacity for engaging in restoration activities while additional opportunities exist for 

these entities to expand into new and existing areas of work. 

The study analyzed CFLRP spending patterns and compared them to similar restoration activities occurring in a 5-

county reference area surrounding the SW Crown project boundary. Contract and agreement records from fiscal year 

2005 through fiscal year 2011 were analyzed for work occurring in the 5 reference counties and compared to 

contract and agreement records for work funded through the CFLRP during fiscal years 2010 and 2011. To measure 

the extent to which local contractors were participating in land management activities funded through the CFLRP as 

compared to activities in the reference area, the author worked with the SWCC’s socioeconomic monitoring 

committee and economists with the Forest Service to define four categories of contractors by location: Local, Semi-

local, Montana, and Out-of-state. 

The study found that annual service contract spending on restoration activities increased from roughly $2 million in 

fiscal year 2005 to over $5 million in fiscal year 2011. Local contractors were slightly less successful, in terms of 

dollar value, at capturing CFLRP service contracting opportunities as compared to opportunities in the reference 

counties. However, when combined with semi-local contractors, this group was significantly more successful in 

capturing CFLRP opportunities. Capture rates varied significantly according to the type of work being conducted. 

Local and semi-local contractors captured 82 percent of equipment-intensive contract value and 100 percent of 

technical contract value, but only 31 percent of labor-intensive and none of the product procurement value. 

The study also found that the total volume of timber sold annually by the three forests in the reference area (Lolo, 

Flathead, and Helena National Forests) varied during the period from about 50 million board feet (MMBF) in fiscal 

year 2005 down to 24 MMBF in fiscal year 2011. Nearly all timber sales in the reference area were purchased by 

Montana firms, with two purchased by firms whose address could not be located. Of the 28 stewardship contracts 

sold, one was purchased by an out-of-state firm. Only three timber sales were sold during the first two years of the 

CFLRP, generating just over 3 million board feet (MMBF) in timber volume, one of which was offered as a 

stewardship contract. 

Finally, the study found that over $2 million was invested through the CFLRP during fiscal years 2010 and 2011 in 

agreements with 17 local organizations and state and federal agencies. These funds were leveraged by an additional 

$1.5 million in cash and in-kind donations provided by partner organizations. More than 80 percent of the funds 

invested through CFLRP went to local non-profits and an additional 17 percent went to various state agencies in 

Montana. The remaining three percent was split between federal agencies and non-profit organizations in other parts 

of Montana and the United States. 

13. Treadaway, S.K. May 2013. The United States Forest Service: A Qualitative Study of Employees 

and the Impacts of Collaboration. M.S. Thesis, University of Montana, Missoula, MT. 

Executive Summary: Social changes over the past several decades have led to an increase in legislation mandating 

public participation in public land management. Like most legislation there were no specific requirements on how to 

achieve this mandate which left the decision up to federal agencies. For the United States Forest Service, public 

participation models have not been overly successful. The conflict has affected both the public and USFS 

employees. The latest model of public participation is collaboration. For this study collaboration was compared to 

deliberative democracy. Deliberative democracy shares many of the same characteristics as collaboration and the 

theory was used to explain what employees believe about collaboration. For this study, twenty five in depth 

interviews were conducted to gain information on how USFS employees believed this latest model may have an 

impact. The questions were aimed at finding out about perceived barriers to collaboration as well as possible 

benefits. It included finding out the direct impacts of required collaboration on employees and their jobs. This study 

also looked at the Collaborative Forest Landscape Restoration Program that requires the USFS to work with a 

citizen based collaborative in implementing and monitoring forest restoration. 

 

14. * Caplins Bosak, L., and J.M. Belsky. April 2013. Southwestern Crown of the Continent 

Collaborative Forest Landscape restoration Project: Report on findings from a social assessment 



in the SWCC area to support social monitoring responsibilities of the CFLRP. College of 

Forestry and Conservation, University of Montana, Missoula, MT. 

Executive Summary: This report summarizes results from one of the activities specified under “A social 

assessment in the SWCC area to support social monitoring responsibilities of the CFLRP” provided by the 

Socioeconomic Monitoring Committee and conducted in spring 2012. As suggested in the above grant and 

following Unites States project guidelines, nine people from the three main watersheds involved in the SWCC 

CFLRP were selected and interviewed on their concerns related to the following topics: 1) views of existing forest 

conditions in the project area; 2) personal forest product use in the project area; 3) forest aesthetics; 4) concerns 

related to road use and closure; 5) forest recreational use; 6) trust and commitment to public forest land 

management; 7) concerns related to wild fire and 8) knowledge of and approval towards the SWCC projects and 9) 

preferences for public participation and communication with the SW CFLRP. 

15. * Davis, Cory. April 2013. Southwestern Crown of the Continent Monitoring Update 2012. 

http://www.swcrown.org/wp-content/uploads/2013/04/2012-Monitoring-Update.pdf 
 

16. * Rosenthal, Leo. April 2013. Experimental Removal of Lake Trout in Swan Lake, MT: 2012 

Annual Report. Prepared for the Swan Valley Bull Trout Working Group. Montana Fish, 

Wildlife, and Parks. http://montanatu.org/wp-content/uploads/2013/04/2012-SVBTWG-Annual-

Report.pdf 
 

17. McIver, C., C.B. Sorenson, C.E. Keegan, T.A. Morgan. August 2012. Capacity and capability of 

Mills in the Lolo National Forest Timber-Processing Area. Submitted to USDA Forest Service 

Region One. 
 

18. * Davis, C.R. and the SWCC Monitoring Committee. June 2012. Southwestern Crown 

Collaborative Long-term Monitoring Plan. 

 

19. * Stockmann, K., C. Davis, and James McKay. January 2012. Summary of 2011 SWCC 

Contractor Discussions. Socioeconomic Working Group, Southwestern Crown Collaborative 

Monitoring Committee. 

Executive Summary. The Southwestern Crown Collaborative (SWCC) is tasked with monitoring the effects of 

forest restoration treatments conducted on National Forest Service (NFS) lands in western Montana. Treatments 

conducted with Collaborative Forest Landscape Restoration Program (CFLRP) funds are designed to provide 

employment, generate saleable products from NFS lands, and generate investments in physical capital (e.g. 

machinery) and human capital (education/training). This monitoring project was designed to begin to address the 

following requirements of the Forest Landscape Restoration Act (FLRA): 1) “benefit local economies by providing 

local employment or training opportunities” and 2) “provide entrepreneurs with the confidence that encourages 

investment.” An additional goal of this project was to validate or develop more precise parameters for the 

Treatments for Restoration Economics Analysis Tool (TREAT). This tool will be used by the SWCC to estimate 

contributions to the local economy from CFLRP funded projects during the 10-year course of the program. 

Discussions were held during July and August 2011 with seven contractors funded through CFLRP in fiscal year 

2010. The contractors were asked to answer a set of questions developed by the University of Oregon’s Ecosystem 

Workforce Program and refined by the SWCC Socioeconomics monitoring working group. The list of contractors 

was generated by the contracting officer of the Lolo National Forest and included all contracts and partnership 

agreements developed for CFLRP projects in fiscal year 2010. 

Contractors targeted for a variety of work types were contacted to determine if they were available for a discussion. 

The discussions were voluntary and conducted with assurances of confidentially of responses. Jimmie McKay, a 

graduate student in the University of Montana’s College of Forestry and Conservation, conducted the discussions. 

Jimmie worked for 30 years in the forest products industry and has considerable experience working with 

http://www.swcrown.org/wp-content/uploads/2013/04/2012-Monitoring-Update.pdf
http://montanatu.org/wp-content/uploads/2013/04/2012-SVBTWG-Annual-Report.pdf
http://montanatu.org/wp-content/uploads/2013/04/2012-SVBTWG-Annual-Report.pdf


contractors. The numerical responses should be considered estimates as direct quantification of expense and 

employment records were not conducted.  

Publications (by author’s last name) 

1. Amish, S.T., A. Lodmell, Y. Hoareau, B. Gardner, T.H. Tappenbeck, and G. Luikart. In Review. 

Development and evaluation of qPCR Tests for early detection of invasive Dreissenid Mussels: 

Usefulness of eDNA and plankton tow sampling. 

Abstract. Zebra mussels (Dreissena polymorpha) and quagga mussels (D. rostriformis) are two of the world’s most 

problematic biological invaders, and have spread rapidly in several major N. American drainages since the 1990’s.  

Their prolific growth and filtering of plankton can severely alter food webs and destroy fisheries.  We developed 

real-time PCR tests for early detection of Dreissenid larvae (veligers) and sloughed cells in plankton tow net 

samples.  We tested the sensitivity of our PCR assays by spiking 2-4 microscopic veligers or low quantities of 

Dreissenid DNA (< 100 pg; equivalent of < 1 veliger) into plankton tow net samples from each of five Montana 

lakes.  Results showed detection of Dreissenids in all samples, with sensitivity to detect the equivalent of less than 1 

veliger.  To eliminate possible contamination from laboratory DNA PCR products or mussel tissue and to protect 

against false positive tests, all tow net DNA extractions were conducted in a separate laboratory.  Real-time PCR 

tests were run with multiple negative controls per PCR and multiple independent PCR amplifications per lake.  

Real-time PCR further limits the risk of cross-contamination by directly reading the PCR product (from fluorescence 

of the product) in a closed PCR tube (that is never opened).  Finally, we archived a portion of each original field 

sample (and DNA extract) to allow future verification by microscopy and PCR in independent laboratories, and to 

allow additional testing (for other invasive species or using new genomic tests) in the future.  Our sampling protocol 

involving dragging a plankton tow net across approximately 43 meters water (e.g., near boats and docks) followed 

by extraction of DNA from most/all of the sample, should increase sensitivity for early detection of invasive 

Dreissenids.  Our PCR test and environmental (e) DNA sampling and extraction protocols will advance surveillance 

programs monitoring for Dreissenids (and perhaps other) aquatic invasive species. 

2. Butler, W.H. 2013. Collaboration at arm’s length: navigating agency engagement in landscape-

scale ecological restoration collaboratives. Journal of Forestry 111(6):395-403. 
http://dx.doi.org/10.5849/jof.13-027  

Abstract: In 2010, the USDA Forest Service created the Collaborative Forest Landscape Restoration Program 

(CFLRP) to fund implementation of landscape-scale ecological restoration strategies. The program requires 

landscape projects to engage in collaboration throughout implementation over a 10-year period. A central tension in 

the program is the extent to which the Forest Service can engage in the collaborative process while retaining 

authority for management decisions on Forest Service lands and adhering to statutory guidance on collaboration. 

Drawing on comparative research of the first 10 projects enrolled in the CFLRP, this paper describes how Forest 

Service personnel navigated this tension and played roles in each collaborative categorized as leadership, 

membership, involvement, and intermittence. It concludes by suggesting that agency staff engage in collaborative 

dialogue on substantive issues while operating from an “arm’s length” posture procedurally. This approach can 

minimize time and energy spent dealing with procedural concerns while allowing agency employees and 

collaborators to share knowledge, information, ideas, and perspectives to make better-informed decisions as they 

undertake landscape-scale ecological restoration work.   

 

3. *Carlson, A.A., and B.R. Rieman. 2012. Collaborative Monitoring of Water Quality and Aquatic 

Ecosystems to inform Landscape-level Restoration and Management. Article on Great Northern 

Landscape Conservation Cooperative newsletter: http://greatnorthernlcc.org/features/swcrown-

cflr  

 

4. Davis, C.R., R.T. Belote, M. Williamson, A.J. Larson, and B.E. Esch. In Review. A Rapid Forest 

Assessment method for multi-party, landscape monitoring.  

http://dx.doi.org/10.5849/jof.13-027
http://greatnorthernlcc.org/features/swcrown-cflr
http://greatnorthernlcc.org/features/swcrown-cflr


Abstract: Collaborative natural resource management has emerged as a means to increase the transparency of 

decision-making in public lands management and to promote shared learning among stakeholders. We developed a 

Rapid Forest Assessment (RFA) approach for monitoring key characteristics of forests that capitalizes on the 

growing interest for citizen science monitoring and can be implemented at larger extents. We chose our variables 

and methods to maximize field efficiency while maintaining ease of analysis. We measured trees, fuels, woody 

debris, understory, horizontal cover, weeds, and soil disturbance. We tested the methods with several student groups 

and quantified the variability of measures within groups. We also compared model outputs of crown fire risk 

between RFA data and Forest Inventory and Analysis (FIA) data. RFA plots are less intensive and can be deployed 

more extensively. The simplicity and efficiency of the RFA make it a useful tool for multi-party monitoring. 

 

5. Hopkins, T., Larson, A.J., and R.T. Belote. 2014. Contrasting effects of wildfire and ecological 

restoration in old-growth western larch forests. Forest Science 60(2). 
http://www.ingentaconnect.com/content/saf/fs/pre-prints/content-forsci13088  

Abstract: The scientific basis for restoration of fire-excluded western larch/mixed-conifer forests is not as well developed 

as that for dry fire-frequent forests. We compared the effects of wildfire and restoration (combined thinning and prescribed 

fire) in fire-excluded western larch forests. In 2012, the wildfire site had more, taller, and more diverse tree regeneration; 

greater volume of coarse woody debris (CWD); and greater spatial heterogeneity (including more area in large openings) 

than the restoration site. Management recommendations based on our results include the following: use more intense 

prescribed fire than was applied to the restoration site we studied; retain abundant CWD on-site after restoration treatment; 

and create occasional large openings to regenerate larch and emulate the spatial heterogeneity induced by natural wildfire. 

Our most important finding is the greater dynamism of the wildfire-affected site than of the restored site. At the wildfire site, 

tree populations are turning over faster, regenerating trees are growing faster, and more CWD is available for 

decomposition. These contrasting outcomes suggest that a conceptualization of forest restoration that emphasizes static, or 

at least equilibrium, conditions is not appropriate for western larch/mixed-conifer forests. 

 

6. Hutto, R.L. and R.T. Belote. 2013. Distinguishing four types of monitoring questions based on the 

questions they address. Forest Ecology and Management 289: 183-189. 
http://www.sciencedirect.com/science/article/pii/S0378112712006020  

Abstract: We describe and label four types of monitoring—surveillance, implementation, effectiveness, and ecological 

effects—that are designed to answer very different questions and achieve very different goals. Surveillance monitoring is 

designed to uncover change in target variables over space and time; implementation monitoring is designed to record 

whether management actions were applied as prescribed; effectiveness monitoring is designed to evaluate whether a given 

management action was effective in meeting a stated management objective; and ecological effects monitoring is designed 

to uncover unintended ecological consequences of management actions. Public land management agencies have focused 

heavily on implementation and effectiveness monitoring and very little on the more ecologically oriented surveillance and 

ecological effects monitoring. Tradeoffs, in the form of unintended ecological consequences, are important to consider in 

the management of natural resources, yet lack of ecological effects monitoring data has hindered our ability to fully 

understand these tradeoffs. Our proposed monitoring classification scheme offers practitioners and stakeholders a 

framework that explicitly identifies the type of monitoring they are conducting. We also suggest that, as a start, the 

effectiveness and ecological effects of a particular type of management activity can be approached rapidly and relatively 

inexpensively through use of a chronosequence approach to learning. 

7. Hutto, R.L., A.D. Flesch, M.A. Fylling. 2014. A bird’s-eye view of forest restoration: Do changes 

reflect success? Forest Ecology and Management 327: 1-9. 

Abstract: To understand the ecological effects of forest restoration treatments on several old-growth forest stands in 

the Flathead National Forest of western Montana, USA, we surveyed birds at 72 points in treatment and control 

stands, and at more than 50 points in each of five potential reference stand conditions. We used a Before–

After/Control-Impact design to assess treatment effects based on data collected 3 years before and 2 years after 

treatment. We also examined the similarity in bird community composition among all stand types by using a 

nonmetric multidimensional scaling approach. Relative abundances of only a few bird species changed significantly 

as a result of restoration treatments, and these changes were characterized largely by declines in the abundances of a 

few species associated with more mesic, dense-forest conditions, and not by increases in the abundances of species 

http://www.ingentaconnect.com/content/saf/fs/pre-prints/content-forsci13088
http://www.sciencedirect.com/science/article/pii/S0378112712006020


associated with more xeric, old-growth reference stand conditions. Thus, bird communities in treated stands were 

more similar to those in untreated stands of the same forest type than to those found in any of the potential old-

growth reference stands. Although more time may be required for some bird species to respond to treatments, our 

results suggest that treatment plot sizes were either too small to affect bird communities or that the forest type 

selected for treatment was not within the range of forest types that are well suited for this type of forest restoration. 

 

8. Larson, A.J., K.C. Stover, and C.R. Keyes. 2012. Effects of restoration thinning on spatial 

heterogeneity in mixed-conifer forest. Canadian Journal of Forest Research 42: 1505-1517. 
http://www.sciencedirect.com/science/article/pii/S0378112714002734  

Abstract: Spatial pattern is an essential attribute of forest ecosystems and influences many ecological processes and 

functions. We hypothesized that restoration thinning conducted in fire-excluded ponderosa pine (Pinus ponderosa 

Douglas ex P. Lawson & C. Lawson) – western larch (Larix occidentalis Nutt.) – mixed-conifer forest would restore 

spatial patterns characteristic of active fire regime old-growth. We evaluated effects of thinning on spatial patterns 

and also compared post-treatment patterns with reconstructions of pre-suppression patterns at nearby old-growth 

reference sites that developed in the historical mixed-severity fire regime. Restoration thinning reduced spatial 

aggregation and resulted in globally random tree patterns comprised of local tree clumps, openings, and widely 

spaced single trees, similar to reference conditions. Post-treatment spatial patterns in the replicate treatment units 

spanned the range of variability bounded by the reference sites. Our analyses indicate that, under certain 

circumstances, restoration of spatial heterogeneity in unlogged, fire-excluded forests can be achieved by retaining 

live legacy pre-suppression trees during thinning treatments. However, success is not assured. Restoration of spatial 

heterogeneity in forests where few live pre-suppression trees remain due to past mortality or harvest, a common 

condition of candidate restoration sites, presents a greater silvicultural challenge. Thus, we recommend that, as a 

general rule, managers deliberately address spatial pattern when crafting forest restoration treatment objectives and 

prescriptions. 

9. Larson, A.J., R.T. Belote, M.A. Williamson, and G.H. Aplet. 2013. Making monitoring count: 

Project design for active adaptive management. Journal of Forestry 111: 348-356. 
http://dx.doi.org/10.5849/jof.13-021  

Abstract: Ongoing environmental change requires that managers develop strategies capable of achieving multiple 

objectives in an uncertain future. Active adaptive management (AAM) offers a robust approach to reducing 

uncertainty while also considering diverse stakeholder perspectives. Important features of AAM include recognition 

of learning as a management objective, integration of monitoring throughout all aspects of project design and 

implementation, and use of experimental design in project planning. These features facilitate collaborator 

engagement and adaptive management based on credible inferences about treatment effects. AAM is not research: 

the primary goal in AAM is to meet management objectives, one of which is to learn about tradeoffs among 

alternative management approaches. We outline a pragmatic method to enhance the value of monitoring by 

incorporating experimental design principles into project planning, including a checklist of key questions for 

decisionmakers and stakeholders, and illustrate these concepts with an example from the Helena National Forest, 

Montana, USA. 

10. Tabor, G.M., A. Carlson, and T. Belote. In press. Challenges and opportunities for large 

landscape-scale management in a shifting climate: The importance of nested adaptation 

responses across geospatial and temporal scales. In Forest conservation in the Anthropocene: 

Workshop Summary. U.S. Forest Service General Technical Report. 

http://www.pinchot.org/2013_forest_conservation_symposium/#SectI  

Abstract. The Yellowstone to Yukon Conservation Initiative (Y2Y) was established over 20 years ago as an 

experiment in large landscape conservation. Initially, Y2Y emerged as a response to large scale habitat 

fragmentation by advancing ecological connectivity. It also laid the foundation for large scale multi-stakeholder 

conservation collaboration with almost 200 non-governmental organizations (NGOs) working together. In recent 

years, Y2Y has taken on the issue of climate adaptation as climate impacts span large landscapes. Yet, these impacts 

are highly variable across 25 degrees of latitude and various local topographies. This presents a challenge to climate 

adaptation implementation methods as the response mirrors the complexity of the impacts. As such, climate 

http://www.sciencedirect.com/science/article/pii/S0378112714002734
http://dx.doi.org/10.5849/jof.13-021
http://www.pinchot.org/2013_forest_conservation_symposium/#SectI


adaptation approaches at large scales may require nested landscape methods that vertically coordinate smaller to 

larger areas of ecological concern, in combination with considerations of multiple temporal scales for specific 

spatial scales. In the Southwestern region of the Crown of the Continent Ecosystem in the vicinity of the Bob 

Marshall Wilderness of Montana, the US Forest Service, the Wilderness Society, and their many partners are 

prototyping large scale resilient forestry through the Collaborative Forest Landscape Restoration Program. Working 

across 600,000 hectares (1.5 million acres), the Southwestern Crown Collaborative seeks to test various hypotheses 

about forest conservation and management in the age of changing climate, uncertain futures, and shrinking 

economies. Drawing from our experience in collaborative forest restoration and management, here we examine the 

challenges and opportunities relating to climate adaptation implementation and larger scale conservation by focusing 

on specific lessons learned from a landscape-scale, on-the-ground project within the Y2Y region. 

11. Wagner, V. and C.R. Nelson. 2014. Herbicides can negatively affect seed performance in native 

plants. Restoration Ecology 22(3): 288-291. 
http://onlinelibrary.wiley.com/doi/10.1111/rec.12089/abstract  

Abstract: Herbicides are widely used to control invasive non-native plants in wildlands, yet there is little 

information on their non-target effects, including on native plants that are intended to benefit from the treatment. 

Effects at the seed stage have been particularly understudied, despite the fact that managers commonly seed native 

plants immediately after herbicide application. We conducted a greenhouse experiment to explore the effects of two 

broadleaf-specific herbicides (aminopyralid and picloram) on seedling emergence and biomass for 14 species that 

grow in dry grasslands of NW North America. For each species, we placed 50 seeds in soil-filled pots that were 

sprayed with a water control or one of the herbicides at one of two rates (1× and 0.01× of the recommended rate). 

After 5 weeks, we assessed seedling emergence and dry aboveground biomass per pot. At the recommended rate 

(1×), both herbicides significantly suppressed seedling emergence and lowered biomass. At the diluted rate (0.01×), 

the effect of picloram was comparable to the effect at the recommended rate, whereas aminopyralid had no effect. 

There was no difference in effects of herbicides on native versus non-native species. Although both herbicides are 

considered to be broadleaf-specific, monocots were just as vulnerable as dicots at the recommended rate. Our results 

show that herbicides can harm non-native and native plants at the seed stage, alike. Land managers should avoid 

spraying if recruitment of native species from the seedbank is a goal and should not seed directly after spraying. 

Presentations and Posters (by date, most recent first) 

Davis, C. October 2014. Monitoring Collaborative Forest Restoration in the Southwestern Crown of the 

Continent. National Forest Management and Collaboration in the Interior Mountain West Workshop 

(oral presentation). 

Black, T., A. Carlson. October 2014. The Relationship between Forest Roads and Aquatic Habitat 

Conditions in Western Montana, USA. International Union of Forest Researchers World Congress, 

Salt Lake City, UT (oral presentation). 

Davis, C., R.T. Belote, M. Williamson, and E. Caton. September 2014. Engaging Communities in 

Ecosystem Monitoring: A Rapid Forest Assessment Method. Roundtable on the Crown of the 

Continent Annual Conference, Waterton Park, Alberta and Exploring Public Participation in 
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