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ABSTRACT 
 

Since the mid 1900s Pacific salmon have declined at an alarming rate.  

The burden for conserving this regional icon has been placed primarily upon the 

US Forest Service, whose mandates often times collide with state and private 

interests and whose actions frequently impact local communities.    How much 

affect such small-scale focus actually has on the recovery of salmon is a topic of 

much debate.   

My research investigates the highly regulated industry of commercial 

floatboating and how it may impact spawning salmon.  No significant variance in 

the timing of redds established in areas that are floated vs. those that are not 

was identified.  Despite this commercial floatboating remains highly regulated, 

while other more affective actions are minimally regulated.   

Results indicate that large disparities currently exist relative to how we 

regulate actions that impact listed salmon, largely attributed to current 

interpretation of the ESA.  Specific examples include high regulation of local 

level, federally managed land use strategies such as outdoor recreation and 

minimal regulation of historic and more affective, state managed land use 

strategies such as water use and irrigation.  

Those who support broader scale approaches to recovery have begun to 

call for a shift in management strategies that focus more on the watershed as a 

whole.  Perceived power, effect and value of various land use types play a 

prominent role in how recovery strategies are directed and whether or not they 
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are consistent with sound science.  Land uses recognized as having the most 

constituent power were identified as having the most adverse impact on salmon 

and their recovery.  Although a shift in management strategies toward a 

watershed scale approach would benefit salmon and land users that have the 

least impact on salmon, it appears unlikely to occur because it would not benefit 

those that have the most influence or power. 

With uncertainty surrounding global climate futures, and understanding 

that we must re-configure institutions to provide alternatives to sustain coupled 

natural and human systems, I call for a watershed scale approach and 

consilience across disciplines and scales of governance.  
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INTRODUCTION 
 

Issues surrounding natural resources and shifting land use strategies 

throughout the American West have been studied in depth.  Specific to aquatic 

ecosystems this has typically involved disciplines nested within the physical, 

biological and to a lesser extent social sciences.  Paradigmatically however a 

large majority of the work in this field has been myopic in focus, bound to 

discourses embedded within respective, independent epistemologies.   

Many of the environmental problems we face today require a more holistic 

approach, if we are to truly work toward sustainable solutions.  A growing number 

of managers, policy makers, and academics alike have begun to recognize this 

and in turn, the importance of consilience across disciplines.    Although 

extremely encouraging, this is a task fraught with difficulty.   

Perhaps no other discipline is better suited to meet the demands 

associated with the amalgamation of epistemological and ontological ideals 

representative of independent social, political and physical disciplines than 

Geography.  Specific to this task my research utilizes the theoretic frameworks of 

Political Ecology, Biogeography and Landscape Ecology.  Not only to identify the 

specific physical effects of alternative land use strategies on the ecosystem and 

specific species of concern, but to also work toward a better understanding of the 

role power plays in the development and direction of environmental management 

strategies.  It is here: at the interface of the socio-political, cultural, and ecological 

that sound environmental solutions can become a reality.           
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My research focuses on the effects of various land use strategies within 

the Columbia River drainage on salmon, which are listed as threatened (or 

endangered) under the Endangered Species Act (ESA).  Initially it explores the 

effects of commercial floatboating, on Spring/Summer Chinook salmon on the 

upper Salmon River in Idaho.  Upon determining associative effects from 

floatboating, it extends in scope to explore how policy (specifically the ESA) is 

currently being implemented relative to various alternative and historic land use 

strategies occurring within the drainage.  It critically analyzes current 

interpretation of the ESA, through the eyes of recognized professionals within the 

field of salmon recovery and works toward identifying disparities in management 

extending across scales of governance, space and land use types.   

Recognizing the importance of a holistic perspective and to address the 

broader issues affecting salmon on a watershed scale I evaluate the perceived 

power, value and effect of various land uses and constituent bodies.  I explore 

how various types of land use may be affected by a shift in current management 

strategies toward a larger scale ecosystem approach and how such a shift would 

be accepted.  Incorporating the fields of Political Ecology (PE) and Ecosystem 

Management (EM) I identify the role disproportionate power, value and effect 

play in directing future management strategies, as well as whether or not they 

are considered by fisheries professionals to be the best available alternative for 

recovery. 
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 The field of PE emerged in the early 1970’s to fill a void perceived by 

many within the disciplines of anthropology and geography.  It was produced in 

large part to address discourses associated with knowledge, power, politics and 

governance.  PE seeks to expose flaws in dominant approaches to the 

environment, while also working toward debunking current epistemologies within 

ecosystem science and how these may produce misguided political and 

ecological change (Robbins 2004).  In his recent work, “political ecology: where 

is the ecology”, Walker (2005) addresses one of the dominant critiques of the 

field, that it has too little ecology.  Vayda and Walters (1999) strongly support this 

claim in their statement that “self-styled political ecologists have focused their 

research on environmental or natural resource politics and have missed or 

scanted the complex and contingent interactions of factors whereby actual 

environmental changes often are produced.”   They attribute the evolution of PE 

to; a reaction toward the perceived neglect of addressing the political dimensions 

of human/environment interactions, and go so far as to state, “it has resulted in a 

politics without ecology,” which in violation of truth in labeling, is still billing itself 

as “political ecology” instead of “natural resource politics” or simply “political 

anthropology” or “political science” (Vayda and Walters, 1999).   

Justifiably, many scholars within the field of PE are vested within the 

political and social discourses that facilitate environmental change, placing 

limited focus on ecological dimensions, from a biological or physical perspective 

(Sheridan 2001, Sundberg 1998, and McCarthy 2002).  A growing number of 
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studies falling under the guise of PE however remain committed to understanding 

ecological function (Robbins 2001 and Zimmer 2000).  One of the primary goals 

of my research is to fully address the ecological components essential in natural 

resource management, while remaining committed to the fundamental 

understanding of knowledge, power, politics and governance surrounding salmon 

conservation in the Pacific Northwest.  In turn, I hope it may be recognized as PE 

in the truest sense of the term.      

In recognizing some of the potential shortcomings associated with the field 

of PE it is also important to acknowledge that many within the physical and 

natural sciences continue to approach environmental and natural resource 

concerns from the other side of the fence.  Many physical scientists choose to 

dismiss the human in their research, cementing the relationship Braun (2002) 

has identified as a major contributor to continued environmental impasses.  This 

said there is a growing contingent among ecologists that are also calling for 

consilience across the breadth of the sciences (Wilson 1998).   

Landscape ecology for example, has been defined as “the study of how 

spatial scale and heterogeneity affect ecological processes” (Kupfer 1995).  This 

designation may prove problematic in the sense that there is no relative 

consensus on how to spatially define ecosystems or for that matter, the 

relationship between nature and society (Braun 2002).  Relative to aquatic 

systems in particular, this is due in part to their fluid nature and the specificity 

associated with each particular ecological designation.  For example, ecosystem 
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size (as well as watershed size) can vary dramatically, not only due to physical 

factors involved, but also indirect political, social and cultural variables that 

influence and necessitate designation.   

Campbell (1987) defines ecosystems as “consisting of all the organisms in 

a given area along with the abiotic factors with which they interact; it is a 

community and its physical environment”.  However, relative to where we place 

ourselves in the human/nature binary this “ecological” perspective may vary 

dramatically.  Failure to address the human component of ecosystem 

management has proven devastating, especially relative to concerns over large-

scale ecosystem function and conservation.  In turn, there is strong support and 

a large body of text cradling the argument for a more holistic approach to 

managing and designating systems (Hobbs 1993, Dyer and Holland 1991, and 

Shugart and West 1981).   

In 1996, Clarke and McCool identified the concept of EM as developing 

out of such environmental statutes as the National Environmental Policy Act 

(NEPA) and the ESA, and as a means of putting back together the broken pieces 

of resource management.  Nested within this concept they identify five sub 

principles: (1) socially defined goals and management objectives; (2) integrated, 

holistic science; (3) broad spatial and temporal scales; (4) collaborative decision 

building; and (5) adaptable institutions.  EM highlights many of the jurisdictional 

problems that exist at the intersection of state and federal land management and 

offers solutions through interagency cooperation that break down traditional 
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boundaries surrounding environmental policy no longer making sense (Clarke 

and McCool, 1996). 

Over the last decade the fields of landscape ecology and biogeography 

have worked toward broadening how we recognize natural and physical systems.  

Best practices both academically and professionally now recognize the 

importance of ecological function on a larger scale.  One important concept 

addressed in my work is managing systems relative to function (Perry 2001).  

This function should not be based on perceived boundary lines, but incorporate 

all natural processes influential to system operation and process.  All said one of 

the primary goals of my work is to place the human back in nature, in association 

with current directions in ecosystem science.  It is of paramount importance that 

we remain true to addressing all of the recognized components influential in EM 

and provides the best possible holistic approach to dealing with salmon recovery 

in the Pacific Northwest, socially, politically and ecologically.  

 This dissertation is formatted into three distinct papers, described briefly 

above and appended.  The entirety of this research is the work of the author, 

unless cited otherwise in the appended papers.  This includes, but is not limited 

to, initial development of the study and research questions, methodologies, data 

collection, analysis, results and conclusions.  Redd (the term used to identify a 

salmon nest site) data on the upper Salmon River is the key exception.  They 

were collected by the Sawtooth National Forest from 1992 to 2006, and used 

with their full permission and approval.  In addition, Dr. Paul Robbins contributed 
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extensive expertise and guidance, along with the rest of the dissertation 

committee and anonymous associates within the field.      
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PRESENT STUDY 
 

My research incorporates quantitative and qualitative analyses of salmon 

behavior, human activity, policy and power on the upper Salmon River, and 

extending throughout the Snake River and Columbia River drainage.  The 

following is a summary of the most important findings in those documents.  More 

detailed methods, results and conclusions are presented in three papers 

appended to this dissertation. 

To address the physical questions I focus on a 34-mile reach of the upper 

Salmon River that is designated as critical habitat for Spring/Summer Snake 

River Chinook salmon.  The reach was stratified into categorical sections; 

sections with no permitted floatboat activity and sections where floatboat activity 

is permitted, to identify the potential effects this alternative land use strategy may 

have on the temporal establishment of redds by spawning salmon.  

Establishment dates of redds were collected by the United States Forest Service 

over the last decade and mean dates of establishment were comparatively 

analyzed relative to sectional categorization (floated vs. non-floated).   

Results determine if and to what degree floatboat use shifts the temporal 

establishment of redds by spawning salmon to an earlier or later date.  They also 

identify patterns of floatboat use on the river such as:  seasonal use, closures 

and portages, density of boats, and put-in and take-out areas used.  This 

information will help to inform managers and regulators of listed Snake River 

salmon, influenced by the industry.   
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The socio-political components associated with this study incorporate the 

use of current and historical records, analysis of current practices of policy and 

governance relative to salmon conservation, and professional opinions 

surrounding power and policy within the Columbia River watershed.  A series of 

questionnaires and semi-structured interviews were the primary means of 

analysis.  In particular, these questionnaires and interviews explored current 

interpretation of the ESA, disparities in policy and implementation, as well as 

disproportionate power of various land users and constituent bodies.   

Disparities associated with regulating traditional vs. non-traditional land 

use from a local, state and federal perspective were examined and insight 

provided into how to better manage protected areas that house common pool 

resources utilized by proximate communities, with specific emphasis on 

adventure travel and tourism.   

More broadly I recognize how current interpretations of the ESA direct its 

implementation (at various spatial and political scales), as well as produce large 

disparities extending across levels of governance.  I identify disproportionate 

power, value and effect surrounding salmon throughout the Columbia River 

drainage, explore potential shifts in management strategies toward a larger scale 

ecosystem approach and determine the effect such a shift may have on salmon 

recovery, land users and constituent bodies vested in the issue. 
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In summary I conclude the following: 

1) The majority of spawning activity on the SNRA occurs in areas that are 

floated, however the action of commercial floatboating does not shift the mean 

date of redd establishment for listed Spring/Summer Chinook salmon in areas 

recognized as “floated” vs. “non-floated”. 

2) Large disparities exist relative to how various types of land use are 

regulated.  This is largely attributed to interpretation of the ESA, which places 

focus on federally managed actions at the local level.  Specific examples include 

highly regulated and federally managed alternative land use strategies such as 

commercial floatboating, and the minimally regulated, state managed and more 

historic land use strategies of water use and irrigation. 

3) Land users that have greater power or influence are also perceived to 

adversely impact salmon the most.   

4) Although a shift in management strategy toward a larger watershed 

scale approach is perceived by fisheries professionals to be the most beneficial 

for both salmon and federally managed, local level land users, such a shift is not 

likely to occur because it would not benefit land users with the most power in the 

region (hydropower and water use/irrigation). 

Concerns relative to alternative land use strategies such as eco-tourism 

on the upper Salmon River, interpretation and enforcement of the ESA that has 

led to disparities in management and disproportionate power that often 

influences implementation of the best available science are thoroughly 
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addressed in this work.  It provides a broader perspective on how to best 

manage natural resource concerns and allots us the opportunity to shift current 

salmon recovery strategies to: protect cultural integrity, support livelihoods, and 

preserve a natural icon of the Pacific Northwest for generations to come. 

The three papers that make up this dissertation follow as appendices.  

Upon completing this dissertation I will be submitting these appendices as 

independent papers to prospective journals in the field.  Prospective journals for 

Appendix A: The effect of commercial floatboating activity on the establishment 

of Chinook salmon redds on the upper Salmon River, Idaho include Conservation 

Biology and Biological Conservation.  Prospective journals for Appendix B: 

Disparities in policy surrounding Endangered Species Act listed Snake River 

salmon on the Sawtooth National Recreation Area are the Journal of 

Environmental Management and the Journal of Environmental Policy and 

Planning.  For Appendix C: Power, governance and salmon recovery in the 

Pacific Northwest prospective journals include The North American Journal of 

Fisheries Management, The Canadian Journal of Fisheries and Aquatic 

Sciences, The Journal of American Water Resources and The Journal of Aquatic 

Ecosystem Health and Management.   
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APPENDIX A 
 

The effect of commercial floatboat activity on the establishment of Chinook 
salmon redds on the upper Salmon River, Idaho 
by 
 
David E. Fornander, 2008 
 
Abstract 

 Ecotourism and activities falling under its guise are continually recognized as alternative 

land use strategies that provide economic benefits to local communities, promote cultural 

awareness and protect threatened or endangered species.  Despite these benefits many actions 

billed as “eco” friendly occur in areas providing some of the last remaining habitat for imperiled 

species and pose the risk of adversely impacting the very resources on which they depend.  

Floatboating is one such example.   

Commercial floatboating on the upper Salmon River in Idaho has been highly regulated 

relative to concerns that it may impact listed salmon.  Regulations and restrictions placed on the 

industry were investigated and comparatively analyzed relative to data collected between 1992 

and 2006 that identified dates of redd establishment in areas recognized as either “floated” or 

“non-floated”.  Results demonstrate that the majority of spawning activity (81%) occurs in habitat 

areas that overlap those used by the industry.  Mean dates of establishment (September 4) in 

floated vs. non-floated areas however did not vary, although they occurred roughly four days 

earlier (August 31) in areas of hatchery influence.  Coefficients of variation across years of 

shifting regulations placed on commercial floatboating to protected endangered salmon over the 

last decade were insignificant and had no effect in altering mean dates of redd establishment 

throughout the action area.   

On the upper Salmon River commercial floatboating is currently operating at level that 

does not significantly delay or illicit the spawning of endangered Snake River Chinook salmon.  

Regardless, ecotourism activities when not managed appropriately pose the risk of negatively 

impacting the environment.  The potential impacts associated with floatboating and other 

ecotourism activities in general must continue to be studied, however when identified, they must 

also be weighed relative to their recognized benefits over more extractive land uses of which they 

are often proposed to replace. This is paramount if such strategies are to prove truly sustainable 

and live up to their billing as environmentally and socially responsible land use alternatives.  

 

Keywords:  Floatboating, ecotourism, spawning and salmon.       
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Introduction 

Ecotourism is a term often used to define alternative land use strategies 

that use natural resources in a non-extractive manner and are believed to pose 

limited recognizable adverse risk to overall ecosystem function.  Industries falling 

under this designation have been touted as miracle remedies to alleviate chronic 

ailments such as poverty, environmental degradation, and loss of biodiversity in 

rural communities (Bjork 2000, Manning and Dougherty 1995, and Neto 2003).  

This positive perception, in concert with long held negative connotations 

surrounding historic (and often times more extractive) land use, has led to debate 

over how various land use strategies should be managed and regulated, 

especially relative to recovering endangered species.  Often times decisions are 

made without substantiation about the effects such action(s) may actually have 

on the species and/or ecosystems in question.  The effect of floatboating on 

salmon in the Pacific Northwest is one such example.   

With specific focus on the Sawtooth National Recreation Area (SNRA) 

near Stanley, Idaho, the main purpose of this research is to determine if 

commercially outfitted floatboating impacts wild salmon spawning behavior. The 

primary question is: Does commercial floatboating impact the temporal 

establishment of Spring/Summer Chinook salmon redds on the upper Salmon 

River in central Idaho? 

In Idaho where land use has historically been more extractive, salmon 

runs have declined since the mid 1900s leading to an endangered listing in 1992 
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(Williams 2006).  Many of the historic land use strategies that occur there 

adversely impact salmon and their habitats (Meehan 1991).  A shift toward 

floatboating and other ecotourism strategies has been proposed, to benefit local 

community livelihoods and protect dwindling salmon populations.  While these 

benefits are just, the question remains: are they achievable or just plain folly?  To 

date no research has identified the direct and or indirect effects of commercial 

floatboating on salmon.  To make informed decisions on how to best manage 

land use relative to protecting natural resources, we must better understand the 

potential effects associated with proposed alternative land use strategies such as 

floatboating and ecotourism.   

In the background of the paper I identify some of the key components 

associated with ecotourism and provide insight into the industry of commercial 

floatboating on the upper Salmon River in Idaho.  I describe the basic ecology of 

Pacific salmon, the SNRA, and land management and policy in place there to 

recover wild salmon.  Key findings are described in the results section and I 

conclude by offering some direction on the necessity of continued study relative 

to the impacts of actions identified as “eco” friendly, their utility in offering 

sustainable alternatives to local communities throughout the American West and 

the role of government in facilitating shift toward such alternative land use 

strategies.  
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Background 

Ecotourism 

Some principal features that define ecotourism were identified at the 

World Ecotourism Summit in Quebec, in 2002.  They are 1) all forms of tourism 

that strive toward an appreciation of both the natural world, and the traditional 

cultures that exist and are linked to these natural areas, 2) conscious efforts to 

minimize harmful anthropogenic effects on the environment, and 3) support and 

protection of the natural and cultural components that define the area, and the 

well-being of host communities (Neto 2003).   

Ecotourism is envisioned as both a tool for conservation and sustainable 

development.  The sustainable dimension of conservation is essential, especially 

in areas where local people are asked to forgo the consumptive use of resources 

for alternative ones (Wallace and Pierce 1996).   Developing and managing 

ecotourism to support both conservation and sustainable development cannot be 

realized however unless it first focuses on tourists and their behavior (Hunter 

1995).   

Ecotourism is one of the fastest growing segments of global tourism, with 

further rapid growth projected (Neto 2003).  Rapid expansion of tourist activity 

without the proper infrastructure has already compromised environmental quality 

in natural resource rich areas around the world.  Environmental degradation at 

the community level in particular is well documented, as tourist numbers can 

exceed the carrying capacity of destination communities (UNEP 2002).  
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Unmanaged growth in such cases has led to increased pressure on the very 

natural resources that attracted tourists in the first place.  At this level ecotourism 

can be self defeating.  

Many critics argue that recreational activities, often times billed as “eco” 

friendly alternatives, can have adverse environmental impacts when not 

managed properly.  Hawkins and Roberts (1992) for example have documented 

the adverse impact of scuba diving on fragile coral reef communities.  Misguided 

activities such as these directly undermine the utility of ecotourism as a 

conservation strategy; and do not stand-alone.  Marine mammal tour boats, 

recreational fishing and campground use have all been determined to adversely 

impact threatened species including dolphin, salmonids, corals and their 

associative ecosystems (Liddle and Kay 1987, Lusseau 2003, Roberts and White 

1992, and McEwen et al. 1996).   

Although this paints a bleak picture for recreation and the future of 

ecotourism, there are many opportunities to reduce the potentially adverse 

effects such activities may have on the environment.  Studies demonstrate that 

recreation on public lands and white water rafting in particular produces benefits 

for the environment.  Increased environmental awareness, improved economies, 

a shift in the way participants view their place in nature and policy that protects 

valued natural resources and their associative ecosystems are but a few 

(Arnould and Price 1993, Gössling 1999, and Roberto Lopez-Espinosa 2002).  

Additionally, adverse impacts caused by outdoor adventure based activities 
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(once recognized) can be dramatically reduced simply through education, 

awareness and shifting operational strategies (Medio, et al 1997).).  

Commercial Floatboating on the upper Salmon River, Idaho 

 Commercial floatboating in the American West meets many of the 

principal defining features associated with eco-tourism.  It occurs throughout all 

of the states in the Pacific Northwest (Idaho, Washington, Oregon and California) 

and is recognized as a prominent industry, generating substantial economic, 

social and cultural benefits for local communities throughout the Columbia River 

Basin (English and Bowker 1996, Bowker et al 1996, and Michaelson 1977).   

Adventurous travelers come from all over the globe to take part in 

commercial whitewater trips that are advertised as environmental friendly and 

include a significant environmental awareness component (McKean and Taylor 

2000, Blamey 2001, and Zwirn, Pinskey and Rahr 2005).  While these trips 

provide for some a pristine and somewhat solitary natural experience, the 

growing number of participants they bring into the environment can surpass 

social carrying capacities associated with a true wilderness experience and 

adversely impact environmental resources (Figure 1, 2, 3, and 4).  
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Figure 1           Figure 2 
Solo kayaker and fly fisherman on the upper        A commercial guide and clients white water 
Salmon River, Idaho under the backdrop of the     rafting on the upper Salmon River in Idaho. 
town of Stanley and the Sawtooth Mountains. 
 

 

    
Figure 3      Figure 4 
Early morning set up of a commercial rafting  A group of guests preparing for a guided raft trip  
trip awaiting the arrival of clients at Elk Creek  at Elk Creek put in on the upper Salmon River  
put in on the upper Salmon River in Idaho. In Idaho. 

  
                    

Due to the nature of floatboating it primarily occurs on higher elevation, 

federally managed lands.  The United States Forest Service, who manages most 

of this land in Idaho, has been assigned the responsibility of assessing use 

relative to protected ecosystems and species of concern.  On Forest Service 

lands in Idaho and the rest of the Pacific Northwest one primary area of concern 

is on the effect of various land uses on rapidly declining pacific salmon 

populations (Figure 5).  Commercial floatboating is recognized as one land use 
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type that may adversely impact salmon and as such, is strictly managed and 

regulated.   
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Figure 5  
Declining trend of wild Snake River Spring/Summer Chinook salmon redd establishment on the 
Salmon River in Idaho from 1957-2000.  Annual redd counts and 3-year moving average (for 
smoothing) are presented.  Data from IDFG (2002). 

 

Commercial floatboating on the upper Salmon River began in the late 

1970s, operating seasonally (early May into September), depending on available 

discharge.  It has been highly monitored and regulated by the Sawtooth National 

Forest (SNF) and NOAA Fisheries since the initial listing of Spring/Summer 

Snake River Chinook salmon in 1992.  Regulations have changed throughout the 

years to adapt to shifting agency paradigms relative to how the action of 

floatboating may actually impact spawning salmon.  
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Chinook salmon Life Cycle and Ecology 

 
Pacific Chinook salmon are anadromous, migrating upwards of 900 miles 

from their natal streams to the ocean, where they grow in the nutrient rich water 

for approximately three years.  Upon reaching sexual maturity these remarkable 

fish return to their birthplaces where they will spawn and die.  In addition to 

needing proper ocean conditions to mature Chinook salmon require cool, clean, 

clear water during their early life stages and for reproduction near the end (Quinn 

2004, and Lichatowich 1999).   

Just prior to spawning adult females will select a site of appropriate cobble 

size to construct a redd (a nest dug into the gravel of the streambed in which 

eggs are deposited).  Site selection of females is both hereditary and influenced 

by environmental variables associated with water quality, cobble size and 

proximity to wetlands on a watershed scale (Quinn 2004, Feist et al. 2003).  

During the time that females are selecting redd locations, males will position 

themselves (or “stage”) proximate to a chosen female to be the first to fertilize 

her eggs. Once the female has selected a site and deposited her eggs 

(sometime in August or early September) they are fertilized by a staging male.  

The eggs are covered by the female to incubate, and fry (baby fish) emerge 

typically sometime in the fall (in the case of Spring/Summer Chinook salmon).   

Direct and indirect processes affect the timing and distribution of 

spawning.  Quinn, Hodgson, and Peven (1997) demonstrated both short-term 

(year to year) responses to changing temperature and flow, as well as long-term 
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trends consistent with genetic adaptation to increasing temperatures and 

reduced flows.  Steelhead for example have been shown to migrate 

progressively later during low flow years (Robards and Quinn 2002), while 

additional studies demonstrate that “Sockeye salmon migration may be 

controlled more by innate responses to photoperiod”, than temperature (Quinn 

and Adams 1996).   

Hatcheries and dams have also been linked to earlier and later spawn 

times respectively (Robards and Quinn 2002, and Quinn et al. 2002).  Dams 

reduce peak flows and increase water temperatures.  Studies on hatchery Coho 

salmon indicate higher post release survival of progeny from early spawners and 

a tendency of the spawning date of progeny to reflect parental spawning dates 

(Feldman 1974, Quinn et al. 2002).  This starkly contrasts well documented 

notions of natural selection in wild fish against early spawning due to the risk of 

redd disturbance from competing and later spawning females (van den Berghe 

and Gross 1989).  While these studies lend insight into some of the 

environmental and anthropogenic factors that can impact fish, no studies to date 

have quantified the actual effect of recreational activities on spawn times in 

salmon. 

The process of site selection, staging and spawning is of primary 

importance in ensuring the survival of progeny for the coming year and is 

monitored carefully by land management and regulatory officials on the SNRA 

(Quinn 2004, Montgomery 2003, and SNF 2002).   It is during spawning that the 
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interface with floatboating is considered by many to be potentially adverse (SNF 

1995, and NOAA Fisheries 2003).  Rafts and kayaks floating down the river while 

salmon are selecting redd locations, staging and/or spawning, has been 

(anecdotally) recognized to cause displacement of fish from redds (SNF 1995).  

The extent to which displacement reduces reproductive success has however not 

been determined.  Another assumption is that floatboating may impact spawning 

salmon by either delaying the onset of spawning or eliciting spawning by fish 

more rapidly than would occur under “natural” conditions.  This research is 

centered on supporting or debunking this assumption.          

Land Management and Policy on the SNRA    

The upper Salmon River and its riparian zone are located within the 

SNRA, east of Stanley, Idaho, from its headwaters at Redfish Lake to the eastern 

SNRA boundary, 34 miles downstream (Figure 6).  The entire area is managed 

by the SNF and contains designated critical habitat for Spring/Summer Snake 

River Chinook salmon.  It serves as a migratory corridor for juvenile and adult 

sockeye salmon, as well as a spawning and rearing area for Spring/Summer 

Snake River Chinook salmon and Snake River steelhead (SNF, 2002).  The area 

provides some of the last remaining spawning and rearing habitat for wild Snake 

River Chinook salmon in the entire drainage (Williams 2006, Stouder, Bisson and 

Naiman 1997). 
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Figure 6  
Map of upper Salmon River Basin and the northeastern boundary of the Sawtooth National Forest 
and adjacent USFS land.  The study reach includes 34 miles of permitted commercially floated 
river on the SNRA.  Map provided by USGS.  

  

Of the 756,000 acres of land making up the SNRA, only 20,000 acres are 

private.  Nearly 90% of these private lands are under easement and restricted 

relative to activities that may occur.  Mining, ranching, timber harvest and other 

historic land use strategies have been significantly reduced since the early 1970s 

(personal correspondence, SNF).  Recreational use on the other hand has 

increased.  For the most part these lands have been transformed into lands of 

leisure, with local community livelihoods becoming increasingly reliant upon 

alternative land use strategies, of which commercial floatboating and ecotourism 

occupy the forefront.  Although many in the community recognize the importance 

of protecting salmon, outfitters argue that strict regulations placed upon 

Study reach 
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commercial floatboating has compromised livelihoods centered around this new 

and evolving land use.  Furthermore, they note that regulatory and management 

strategies have been implemented without any studies relative to actual effects 

the industry may have on spawning salmon.  The coordinated socio-economic, 

political and ecological factors in play on the upper Salmon River provide the 

perfect setting to explore how ecotourism in the West may be impacting 

protected resources and more specifically how the timing of spawning salmon is 

impacted by the action of commercial floatboating.     

The Department of Commerce’s NOAA Fisheries has consulted on the 

effects of commercial floatboating activities on ESA listed salmon and steelhead 

on the upper Salmon River since 1992.  Strict management strategies have been 

implemented to protect salmon from the perceived and potentially adverse 

impacts associated with it, despite the lack of reliable information as to what 

these may be.  While this may be justifiable (relative to recovering wild stocks) it 

has evolved into an issue of controversy where local outfitters, community 

representatives and even government officials perceive the action of floatboating 

as highly regulated, especially relative to other land use activities occurring 

throughout the system (Fornander, 2008).  This has led to strong disagreement 

on how to best manage the industry of floatboating, extending discussions to the 

state and regional level.    

Understanding how commercial floatboating impacts spawning salmon is 

paramount to managing the industry.  Especially as current management 
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strategies promote industries that are less extractive relative to our diminishing 

natural resources and fall under the guise of “eco-tourism 

Research Question 

 Does commercial floatboating affect the temporal establishment of 

Spring/Summer Chinook salmon redds on the upper Salmon River in central 

Idaho?  Previous literature, as indicated above, has demonstrated the potential 

pitfalls and successes of ecotourism in regard to its effect on the resources and 

natural systems it utilizes as an industry.  The impacts of floatboating on fisheries 

however have yet to be determined.  More insight into the potential effects that 

the action of commercial floatboating may have on listed salmon and steelhead 

throughout the Pacific Northwest are needed.   

Personal and participatory observations, coupled with informal interviews 

with industry representatives and USFS officials relative to the general effects of 

floatboating on spawning salmon has led to the following hypothesis: There has 

been no significant shift in the temporal establishment of redds in areas of 

floatboat activity vs. areas with no activity.  Floatboating may cause the 

displacement of salmon from redds however to associate this with a decrease in 

reproductive success, without first recognizing natural rates of displacement, as 

well as energy expenditures associated with such displacement, could be 

misleading. 

The effects of recreation on natural resources (if not properly managed) 

can adversely impact species and ecosystems that ecotourism industries rely on 
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proving deleterious to sustainability paradigms.  Other research has 

demonstrated however that proper management of ecotourism industries can 

limit their negative effects through simple actions, and protect the resource(s) in 

question, while not significantly compromising the economic and/or cultural 

components associated with ecotourism itself. 

  Methods 

 Current regulations and restrictions placed on the floatboat industry on the 

upper Salmon River have shifted over the last decade.  These regulations, as 

well as the industry in general, were investigated through the use of previous 

biological opinions, environmental impact statements and other documented 

environmental policy, as well as interviews with SNF, NOAA Fisheries staff and 

local outfitters.   

Spring/Summer Snake River Chinook salmon redd establishment data has 

been collected by the SNF since 1992 and was analyzed to address the main 

questions associated with the timing of spawning and impacts from floatboats.  

Data were collected along most of the floated reach of the upper Salmon River, 

from its headwaters at Redfish Lake to the eastern SNRA boundary, 34 miles 

downstream.  The total area studied extends from the Sawtooth Hatchery just 

south of Buckhorn Bridge, downstream roughly 34 miles to the SNRA boundary 

and Holman Hole.  In addition to the 16 miles of “floated” area, it includes roughly 

3 miles of designated hatchery area and 15 miles of “non-floated” area.  First 

redds within the floated section typically occur in Indian Riffles and Torreys Hole, 
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which both have premium spawning substrate.  The earliest redd recorded on the 

reach occurred in Indian Riffles on August 13, 1997.  Other high-density 

spawning areas include upstream of Buckhorn Bridge near the hatchery, Mormon 

Bend, Shotgun Rapids and Holman Hole (Figure 7). 

 

 
 
Figure 7  
Map of redds identified on the 34 mile permitted commercial floatboat reach and study area of the 
upper Salmon River (1992-2006).  High density spawning areas are indicated and action areas 
are identified as either floated, or non-floated.  It includes 16 miles of floated area, 3 miles of 
hatchery-influenced area and 15 miles of non-floated area.  
 

 

Sometime in mid-August, and coinciding with the first recognized redd in 

the reach, SNF observers begin driving or walking the highway (which provides 

an elevated view of the river corridor) on a daily basis to locate and record newly 

established redds.  Redds are identified by oval shaped deviations in sediment 

Indian Riffles 

Torrey’s Hole Holman’s Hole 

Buckhorn Bridge 

Mormon Bend 

Sawtooth  
Fish Hatchery 
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color within the channel caused by the excavation of cobble and gravel during 

spawning.  

Proper identification of redds is dependent on a number of variables 

including but not limited to:  weather (i.e. cloud cover, rain, wind, etc.), time of 

day (reflection of light off the water), turbidity, and the skill and experience of the 

observer (Dunham et al. 2001).   Once identified, redd locations were plotted 

manually on aerial photographs broken down into one mile segments along the 

reach.  These spatial data points, along with their respective julian dates of 

identification (considered dates of establishment) were recorded in Arc Map for 

ease in visual representation and later re-queried into a single data table relative 

to redd, date of establishment, year, segment and area designation to simplify 

analysis.  To determine accuracy and relative representation of redd counts on 

the upper Salmon River, SNF counts were compared to those of the Idaho 

Department of Fish and Game (IDFG) collected on the same drainage.    

  Each one-mile segment within the reach was designated as either floated 

(F) or non-floated (NF) by commercial rafts and kayaks.  This determination was 

made relative to participant observation of activity during the period at which the 

whitewater season coincides with spawning salmon, as well as interviews with 

USFS personnel responsible for permitting and overseeing floatboat activity and 

outfitters operating permitted floatboats during the season.   

In addition to the potential impacts of commercial floatboating, we must 

recognize that stream flow, photoperiod and hatchery influence also play a role in 



 41 

the onset of spawning.  The effects of flow and photoperiod on spawning times 

were not analyzed.  This is due mainly to the scale at which analysis takes place 

and the determination that seasonal and daily flow and photoperiod remains 

consistent throughout the 34-mile reach and does not vary significantly for each 

mile along the reach correspondent to the alternating sections designated as 

floated and/or non-floated.  The uppermost three miles of the sample reach was 

separated from the main sample to account for the influence hatchery-produced 

Spring Snake River Chinook salmon may have on mean dates of establishment.  

Inclusion of this area would have skewed initial and mean redd establishment 

dates, as Spring hatchery Chinook spawning has been demonstrated to typically 

begin earlier (SNF 2006, and Quinn, Hodgson and Peven 1997).     

Total number of redds established over the period of study was 

determined, relative to year and action.  Analysis of spawning dates by action 

area was conducted to determine initial and mean dates of establishment 

throughout the reach as a whole, as well as for comparative analysis of mean 

dates relative to sections recognized as floated, non-floated, or hatchery.  Annual 

establishment dates for each action area were converted to z-scores to 

standardize the data and allow for the application of normal probabilities.   

 

Data values represented through z-scores indicate their relative position by 

standard deviation in comparison to the mean.  These scores were comparatively 
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analyzed relative to year and action area to determine annual variation across 

action areas.   

Descriptive statistical analysis was used to determine variation across 

year and action area, as well as potential shifts in spawning times in accord with 

shifting policy strategies.  Standard deviation and variance are useful in making 

probabilistic statements when used in conjunction with confidence intervals.  

  

 

 

Formulas based on the definition of standard deviation are valuable because 

they show how variability is a direct function of individual deviations.  Standard 

deviation and variance can be problematic as they are both absolute measures 

and therefore dependent on the size of the units from which they are calculated.  

In this case, the julian dates of established redds.  To resolve this problem and 

compare the temporal variation across action areas, a coefficient of variation was 

used.   

 

 

Results 

There are currently four outfitters operating on the upper Salmon River 

and they are allotted a total of 11,203 user days each season.  This limit has 

never been reached.  A user day is recognized as one individual guest floating 
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the river on a specific day.  These limits have remained relatively consistent 

since initial permitting of the activity in the late 1970s.  Although specific data was 

not readily available relative to the number of boats using the river annually and 

changes in use over the decade of analysis, use on the river (according to USFS 

interviews) remained relatively constant during the 70s and increased throughout 

the 80s and 90s.  Guided trips remained relatively consistent into early 2000, 

while private use in the lower section of the river experienced a noticeable 

decline beginning around 1997.  This decline has been attributed to a change in 

regulations requiring portages (points along the river where floaters must take out 

and walk around and carry their boats) (SNF, 2006).  Put in and take out 

locations for commercial floatboating on the SNRA vary according to the season, 

flow and restrictive measures in place (See Table 1 on page 43).  During the time 

that salmon begin returning to the drainage to spawn, the activity of floatboating 

takes place only on approximately 15 miles of the study reach, from the town of 

Stanley, Idaho to Mormon Bend and from Elk Creek to Torreys Hole (Figure 8).   
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Figure 8  
Map of 34-mile floatable reach and study area on the upper Salmon River from Buckhorn Bridge 
downstream to the SNRA boundary at Holman Creek.  During the time that salmon begin 
returning to the drainage to spawn the activity of floatboating takes place only on approximately 
15 miles of the study reach, from the town of Stanley, Idaho to Mormon Bend and from Elk Creek 
to Torreys Hole. Map provided by the SNF. 

 
 

When Snake River Chinook salmon were initially listed as endangered in 

1992 no restrictions relative to the operational strategies associated with 

floatboating were in place.  Outfitters operated as early as weather permitted 

(usually beginning in late May) through September.  This remained unchanged 

until 1997 when NOAA Fisheries and the SNF adjusted management to include 

required portages in Indian Riffles and Torreys Hole in response to the first 

identified redd.  Once a redd was identified within one of these specific sections, 

floatboat operators were required to portage that section for the remainder of the 

season.  Quiet zones throughout the entire floated reach were also implemented 

in accord with the first identified redd in each relative section and buoys were 
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placed to indicate allowed navigable channels away from established redds.  In 

2004 management of the industry changed once again.  NOAA Fisheries and the 

SNF began requiring portages at Indian Riffles and Torreys Hole beginning on 

August 28 and implementing quiet zones prior to that in accord with identified 

redds, as was the case from 1997 to 2003 (Table 1).  A total closure of the river 

was also established and set for September 2nd through the end of spawning 

each year. 

 

Table 1  
Regulatory and restrictive measures imposed upon commercial floatboating in association with 
the listing of Spring/Summer Chinook salmon on the upper Salmon River, SNRA, Idaho. Although 
protection began in 1992 with listing under the Endangered Species Act, regulatory and 
management action did not begin until 1997.  Restrictions to operation are reflected in the 
implementation of quiet zones, portages and season of operation allowed.  Management of the 
industry changed again in 2003 with shifting agency paradigms relative to how the action of 
commercial floatboating may be impacting spawning salmon. 

 
 

Put ins, take outs, portages and other areas of special concern were 

indicated by signs during this time that identified specific restrictive measures 

and actions allowed (Figure 6 and Table 1).  All of these measures were 

 
      Years 

 
Quiet Zones 

 
Portages 

 
Season 

 
Other 

Restrictions 

 
1992-1996 

 
None 

 
None 

 
Open  

 
None  

 
 

1997-2003 

 
Coinciding with the 

1
st
 redd, on all 

sections of the river 

 
Coinciding with the 1

st
 

redd, in Indian Riffles 
and Torreys Hole  

 
Open, but typically to 

difficult to operate after 
labor day due to required 

portages 

 
Buoys indicating 

navigable 
channels, away 

from redds 

 
 

2004-present 

 
Beginning Aug. 15 
and coinciding with 
the 1

st
 redd, on all 

sections of the river 

 
At Indian Riffles and 

Torreys Hole.  
Beginning Aug. 28 

 
 

Closed September 2nd 
thru September 22nd 

 
 

None 
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developed in an attempt to mitigate the potentially adverse impacts floatboating 

was presumed to have on spawning Chinook salmon.   

 

 

 

                  

Figure 9  
Old and current signs displayed (coinciding with changing restrictions) on the upper Salmon River 
identifying concerns for spawning salmon, as well as quiet zones, portages and required behavior 
of floatboats. Put ins, take outs, portages and other areas of special concern were indicated by 
such signs during spawning that identified specific restrictive measures and actions allowed 

 

 

Salmon returns are variable each year.  Returns recorded on the upper 

Salmon River do however follow similar trends as those throughout the larger 

Columbia River, with high returns in early 2000 and drastically reduced numbers 
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in 2004, 2005, and 2006 (Figure 10).  Comparative analysis of redd counts 

conducted by the SNF on the upper Salmon River from 1992 to 2006, with IDFG 

counts support the reliability and accuracy of the redd data collected.  IDFG redd 

data was only available through 2000.       
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         Figure 10  
Trend of redd establishment for Snake River Spring/Summer Chinook salmon on the upper 
Salmon River.  Data from IDFG (2002) and USFS annual redd counts are presented. 
Comparative analysis of counts conducted by the SNF on the upper Salmon River from 
1992 to 2006 with IDFG counts support the reliability and accuracy of the redd data 
collected.  The peak in returns from 2001 to 2003 have been attributed to good ocean 
conditions and as reflected above have declined significantly to levels more reflective of the 
last couple of decades (see figure 5, page 32.   

 

 
 The total number of redds established in the study area from 1992 to 

2006, excluding the 3 miles of hatchery influence, was 1357.  Of these, 1100 

(81%) occurred within floated areas, while 257 (19%) occurred in areas 

designated as non-floated.  A total of 1000 redds were identified in areas of 
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hatchery influence during the 14 year study period.  Torreys Hole, Indian Riffles 

and the three miles of hatchery-influenced area demonstrated the highest density 

of redds over the period of study (Figure 11).  This result is consistent with USFS 

and NOAA Fisheries personnel interviews, as well as restrictive measures to 

protect salmon as outlined earlier.   
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Figure 11  
Density of redds established on the upper Salmon River in Idaho and broken down by river mile 
and action area were consistent with USFS and NOAA Fisheries personnel interviews and 
restrictive measures in place to protect salmon as outlined earlier.  Torreys Hole, Indian Riffles 
and the three miles of hatchery-influenced area demonstrated the highest density of redds over 
the period of study.  1357 redds occurred in floated areas, 257 in non-floated areas and 1000 in 
areas of hatchery influence.  Data from SNF 1992-2006. 
 
 

The mean date of establishment for redds in floated areas was September 4th 

(julian date 248), with a standard deviation, variance and coefficient of variation 

Torrey’s Hole 
 

Indian Riffles Hatchery 



 49 

of 4.65, 21.62 and .019 respectively (Table 2).  The mean date of establishment 

for redds in non-floated areas was also September 4th, with a standard deviation, 

variance and coefficient of variation of 4.31, 18.55 and .017 respectively (Table 

3).  Mean dates of establishment also varied, although not significantly, by mile 

marker within the action area.  Julian dates of establishment for floated and non-

floated areas are displayed graphically below (Figure 12).   
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Table 2  
Descriptive statistical analysis of julian dates of redd establishment from 1992-2006 and occurring 
in areas designated as floated on the upper Salmon River, ID. The mean date of establishment 
for redds in floated areas was September 4

th
 (julian date 248), with a standard deviation, variance 

and coefficient of variation of 4.65, 21.62 and .019 respectively.     
  

FLOATED REACH           

YEAR N MEAN STDEV VAR CV Z (means) 

1992 29 251.4138 4.814541 23.1798 0.0191499 0.654788 
1993 17 248.4706 1.374666 1.889706 0.0055325 0.021828 
1994 6 249.3333 3.88158 15.06667 0.0155678 0.207368 
1995 4 257 2.160247 4.666667 0.0084056 1.856148 
1996 24 247.4583 7.241061 52.43297 0.0292617 -0.19587 
1997 45 246.5333 8.866689 78.61818 0.0359655 -0.39479 
1998 34 247.2059 4.09567 16.77451 0.0165678 -0.25016 
1999 31 245.5484 5.954487 35.45591 0.0242497 -0.60662 
2000 101 248.5149 4.486901 20.13228 0.0180549 0.031347 
2001 235 250 0 0 0   
2002 189 246.2116 3.80057 14.44433 0.0154362 -0.46398 
2003 212 249.6085 4.936807 24.37206 0.0197782 0.266543 
2004 100 246.62 3.064228 9.389495 0.0124249 -0.37616 
2005 49 250.4898 6.608462 43.67177 0.0263822 0.456075 
2006 24 245 2.519489 6.347826 0.0102836 -0.72455 

Total 1100 248.3691 4.649904 21.62161 0.0187218 0 

*Where N = # of redds identified, and MEAN = average julian date of redd establishment. 
 
 
Table 3  
Descriptive statistical analysis of julian dates of redd establishment from 1992-2006 and occurring 
in areas designated as non-floated on the upper Salmon River, ID. The mean date of 
establishment for redds in non-floated areas was September 4

th
, with a standard deviation, 

variance and coefficient of variation of 4.31, 18.55 and .017 respectively.     
  

NON-FLOATED REACH         

YEAR N MEAN STDEV VAR CV Z (means) 

1992 0       
1993 0       

1994 9 251.4444 5.198825 27.02778 0.0206758 0.759057 
1995 1 235  0 0 -3.05891 
1996 3 249 2.645751 7 0.0106255 0.191521 
1997 16 248.875 6.291529 39.58333 0.0252799 0.162499 
1998 7 248.4286 1.511858 2.285714 0.0060857 0.05885 
1999 5 242.8 9.549869 91.2 0.0393322 -1.24796 
2000 35 248.2 4.289522 18.4 0.0172825 0.005782 
2001 70 250 0 0 0 0.423695 
2002 31 245.9032 3.46216 11.98655 0.0140794 -0.52747 
2003 32 247.9375 2.901173 8.416807 0.0117012 -0.05516 
2004 29 246.1724 2.524835 6.37479 0.0102564 -0.46497 
2005 10 248.6 2.04857 4.196639 0.0082404 0.098651 
2006 9 248 1.875091 3.515966 0.0075609 -0.04065 

Total 257 248.1751 4.307116 18.55125 0.0173552 0 

*Where N = # of redds identified, and MEAN = average julian date of redd establishment. 
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Figure 12  
Julian dates and density of redds established by Snake River Chinook salmon for floated and 
non-floated areas on the upper Salmon River, Idaho.  Mean dates of establishment for redds in 
floated areas did not vary significantly from those in non-floated areas (248.4 and 248.2 
respectively).  Data from USFS 1992-2006. 

 

The area recognized as hatchery-influenced had a mean date of establishment of 

August 31st.   This remains consistent with previous studies and interviews that 

recognize hatchery-influenced spawning as occurring earlier than that of “natural” 

spawners.   

When annual mean dates of establishment were comparatively analyzed 

relative to policy and regulatory strategies (Table 1), specifically shifts in strategy 

occurring between 1996 and 1997, and again between 2003 and 2004, there was 

limited recognizable variation.  In both cases mean dates of establishment the 

year following a shift in regulatory strategies (Table 1) were earlier.  In 1997 this 

varied by roughly one day (only in floated areas) and in 2004 by roughly three 
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days in floated areas and two days in non-floated areas.  Although this may 

appear relevant it is deceiving as regulatory strategies occurring between 2003 

and 2004 actually decreased restrictions on floatboating, which if assuming that 

the action causes fish to spawn later, would have resulted in a later mean date of 

establishment.  The opposite was the case.  Coefficients of variation relative to 

these shifts also indicate no variation.  Data analysis suggests that the action of 

floatboating as it is currently operating on the upper Salmon River does not 

significantly impact the timing of spawning Snake River Chinook salmon.  This 

may be attributed to: 1) restrictions placed on the industry having successfully 

reduced the impact of commercial floatboating to the extent that it does not delay 

or elicit spawning or 2) that the action of floatboating in general has no significant 

impact on the timing of redd establishment for spawning salmon.  Regardless, 

both are consistent with the hypothesis that there has been no significant shift in 

the temporal establishment of redds in areas of floatboat activity vs. areas with 

no activity.   

Z-scores were nested graphically relative to normal distributions to 

determine any recognizable variation across action areas (floated vs. non-

floated) as well as annually (Figure 13).  Data from 1998 and 2001 were 

excluded due to incompatibilities with representing those years graphically 

(insufficient variance for displaying a traditional bell curve).   
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Figure 13  
Nested z-scores of floated and non-floated areas converted from julian dates of establishment on 
the upper Salmon River in Idaho and relative to normal distributions. Z-scores were nested    
graphically relative to normal distributions to determine any recognizable variation across action    
areas (floated vs. non-floated) as well as annually.  Data values represented through z-scores    
indicate relative position (of individual redds established) in comparison to the mean dates of    
establishment for associative years and action areas.  As displayed, little variation occurred    
relative to the year or action.  Data from 1998 and 2001 were excluded due to incompatibilities   
with representing those years graphically (insufficient variance for displaying a traditional bell    
curve).  Data from USFS 1992-2006.and based on Table 2 and 3. 
 
 
 

The variation across both action area and year remained highly insignificant.  

This supports the initial findings relative to standard deviation, variance and 

coefficients of variation determined across the two designated action areas 

(Table 2 and 3).  Z-scores of the means by year further support this conclusion.    

In summation, analysis of the data demonstrates that variation in mean 

dates of establishment in areas that are floated vs. those that are not floated to 

be highly insignificant.  T-test results further support these findings in 
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demonstrating that any recognized variability across these data sets has roughly 

a 52% probability of occurring simply by chance (t-test = .522, with 1355 degrees 

of freedom).   

Discussion, Conclusions & Recommendations 

Escobar (1998) identified government involvement at the state and/or local 

level as inherently negative. Management and decisions relative to such issues 

as resource use, he argues, should instead fall on the hands of the community 

and individuals directly affected.  This may appear sound in theory, however 

relative to large-scale protection, it can prove problematic.  Local communities 

and individuals often times lack the power, infrastructure, capital and even 

concern necessary to regulate land use and may often times yield to capitalistic 

paradigms (Sheridan 2001).   

In the case of managing commercial floatboating on the upper Salmon 

River however the position of Escobar may prove valid.  Mean dates of redd 

establishment on floated vs. non-floated sections did not vary significantly, nor 

did they change relative to shifting regulation.  It is therefore reasonable to 

assume that high levels of regulation and management of the industry have had 

no effect on altering spawning times of listed salmon throughout the reach 

primarily because commercial floatboating as it is currently operating does not 

impact the temporal establishment of redds by spawning salmon.  On the other 

hand one may argue that it is the regulation of commercial floatboating and 
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restrictions placed upon it that have reduced potentially adverse impacts to levels 

that do not significantly shift spawn times.     

When also considering the recognized benefits associated with 

commercial floatboating such as environmental awareness and enhanced 

community livelihoods, the overarching goal of recovering listed salmon may 

actually be enhanced by commercial floatboating in the Pacific Northwest.   

This alone makes it difficult not to question whether or not current regulator 

strategies on the upper Salmon River may be misdirected.  To date, floatboating 

on the upper Salmon River remains highly regulated, while other industries that 

are known to adversely impact salmon continue to be minimally regulated 

(Fornander 2008).   

Many variables associated with the potential effects of commercial 

floatboating on salmon were not thoroughly addressed in this study.  There may 

in fact be a threshold tolerance for staging salmon relative to the number of boats 

on the water.  Similarly, the time of day floating takes place may impact spawning 

salmon differently, even if only by the way shadows are cast upon the water.  

Displacement is another valid concern.  Floatboating may cause the 

displacement of salmon from redds, however to associate this with a decrease in 

reproductive fitness could prove misleading without first recognizing natural rates 

of displacement and energy expenditures associated with such displacement. 

Before we rush to judgment over how to best manage local ecotourism 

industries and push toward bottom up conservation approaches and community 



 56 

management it is important to step back and recognize that overseeing the use 

of common pool resources can be a sticky business.  More often than not, 

agencies are not linear in their direction and are legislated toward “multiple use”.  

As such, public land managers must work to accommodate all of the individuals 

that hold interest in the commons.  In contrast to many tourism forms and directly 

related to its relationship with the environment, the role of government in the 

success of ecotourism as a sustainable industry is fundamental.  Policy at the 

highest level must promote pro-environmental industry, which will in turn lead to 

preservation and conservation of our natural resources.  For ecotourism to be 

successful and sustainable it must have the support of regulatory and land 

management agencies at all scales of governance.   

I suggest that current federal regulatory strategies on the upper Salmon 

River may be misdirected relative to recovering salmon.  They appear to be 

focused primarily at the local level and on industries that have limited if any 

recognizable effect.  To be successful land management and regulatory 

strategies for recovering listed salmon must continue working toward extending 

scale to the state and federal level.  In today’s political environment upper level 

government wields most of the power and capital necessary to facilitate such a 

positive environmental shift at this scale.  If the goal of society is to ultimately 

recover salmon, the responsibility falls to them to hold governmental bodies 

accountable.  In doing so they have the potential to effectively regulate and 

enforce resource preservation that extends beyond the community level.  
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Perhaps therefore it is time we task commercial floatboat operators with 

managing themselves and allow state and federal government to place more 

focus on industries that are impacting salmon on a broader spatial and temporal 

scale.     

Ecotourism has been defined many different ways in the literature.  The 

majority of these set it apart from other forms of tourism, as well as alternative 

forms of extractive and potentially non-sustainable land use.  One of the most 

central dimensions however is not often included.  Cooperation in ecotourism 

projects is rarely discussed as an important aspect of the approach, yet without 

it, the long-term viability of shifting land use from resource extraction toward 

natural resource conservation is suspect at best (Bjork 2000). Unlike traditional 

tourism forms, community involvement is at the precipice of ecotourism as a 

viable strategy.  The community must recognize they have a vested interest in 

developing ecotourism and be directly involved.   

  The hierarchies associated with varying scales of government, land 

users and their constituent bodies must be better understood.  Ecotourism as a 

complex industry is influenced by a cadre of entities recognized outside the 

boundaries of traditional government.  Conflicting user groups, NGOs and 

ecotourism advocates all contribute to discourse and practice at the agency level.  

If evolving land use strategies such as ecotourism are to be truly sustainable and 

viable at the local level, communities must better position themselves by working 
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with federal, state and local governments to promote and regulate these 

alternatives to historic land use in the west. 

The growing tourism industry will have a profound affect on culture, 

politics and the environment.  Embedded within this expansive industry is 

ecotourism.  Although the concept of ecotourism evokes a vision of 

environmental protection and conservation, regardless of even the best 

intentions, if not managed appropriately it has the potential to adversely impact 

the environment.  For ecotourism to live up to its billing as an environmentally 

and socially responsible land use alternative we must continue to critically 

analyze its actions and effects upon the ecosystems and species it relies.   

Although this research lends insight into managing floatboating relative to 

listed salmon in the Pacific Northwest it does not specifically identify the effects 

of floatboating on overall reproductive success.  I demonstrate that commercial 

floatboating at current levels does not affect the timing of redd establishment, 

however there may be other ways in which reproductive success could 

potentially be impacted.  Examples include; the displacement of females 

protecting established redds and/or the displacement of males prior to 

fertilization.  More research investigating if there is a density level (number of 

boats) at which the action of floatboating may begin adversely impacting fish, 

how the economic benefits and increased environmental awareness associated 

with the experience of floatboating may offset any potentially adverse impacts 

and other factors associated with reproductive success would be warranted. 
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APPENDIX B 
 

Disparities in policy surrounding the Endangered Species Act listed Snake River 
salmon on the Sawtooth National Recreation Area 
by 

David E. Fornander, 2008 
 

Abstract 

Since the mid 1900s wild salmon and steelhead stocks in the Pacific Northwest have 

declined at an alarming rate.  Current governmental policy and discourse have placed much of 

the burden for conserving this regional icon upon specific federal agencies, whose mandates 

often times collide with state and private interests.  With colliding interests, overlapping 

mandates, and alternative ways of thinking occupying various levels of governance, it is unclear 

how consistent current implementation of policy is with overarching goals of recovery.     

This research critically examines the use of the Endangered Species Act as a protective 

tool and the potential disparities associated with its enforcement.  Interviews demonstrate large 

disparities in the management and regulation of listed Snake River Chinook salmon on the SNRA 

in central Idaho.  These disparities are recognized by fisheries professionals to be associated 

with the level of governance at which policy is enforced, as well as the power or influence held by 

various agents and their constituent bodies.  These governance level disparities are largely 

attributed to interpretation of the ESA, and result in the over regulation of land use strategies at 

the local level that have limited impact on salmon and under regulation of historic land use 

strategies known to adversely impact salmon.  These directions in management and regulation 

are inconsistent with reducing impacts on salmon and do not promote recovery.   

Through thorough examination of management and regulatory practices, as well as the 

associative levels of governance surrounding shifting land use strategies on public lands, this 

work lends insight into some of the factors that contribute to disparities in policy and 

management, as well as the effect such disparities may ultimately have on recovery of species 

and the ecosystems they occupy.  It will be better equip environmental managers and policy 

makers to provide alternatives strategies for: protecting areas of concern for threatened fish and 

wildlife, and achieving species recovery.   

 

Keywords:  Salmon, environmental policy, conservation, land use and management.   
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Introduction 
 

Pacific salmon have declined precipitously throughout their historic range 

in Washington, Oregon, Idaho and California, leaving remaining populations 

severely reduced (NRC 1995).   Salmon are highly revered by current and 

historic cultures of the Pacific Northwest and as a result their decline has 

produced much concern.  Research specific to salmon ecology (Quinn 2005) and 

the collapse of historic fisheries (Montgomery 2000) has provided a strong 

foundation on which to prioritize needs for recovery.  Environmental policy and 

land management strategies have been designed and implemented to reverse 

current trends of decline.  To date these practices have yielded limited success 

(Lichatowich 1999, House 1999, and Oosterhout and Mundy 2001).  Assuming 

epistemologies surrounding the science are sound; the question becomes one 

nested more within power and policy.  It brings to question whether or not policy 

and practice are consistent with current goals of recovery.   

 Understanding how current environmental policy surrounding salmon in 

the Pacific Northwest is being implemented and at what levels of governance it 

operates is fundamental for determining whether or not it “makes sense”.  I pose 

the following questions; do disparities currently exist relative to managing various 

types of land use and implementing the Endangered Species Act (ESA) for listed 

Snake River Chinook salmon on the Sawtooth National Recreation Area 

(SNRA)?  If so, what are some of these disparities, and what are the factors that 
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contribute to them?  How do recognized fisheries professionals perceive these 

directions relative to overarching goals of recovery?   

I hypothesize that disparities currently exist, due primarily to misguided 

regulation of various land use types that impact salmon and are not consistent 

with overarching goals of recovery.  Furthermore, I believe the cause to be 

interpretation of the ESA that places focus on local level actions falling under 

federal jurisdiction and ignores state and private action at the local level, as well 

as federal activities occurring at a watershed scale.   

It is widely recognized that the conservation of common pool resources is 

not a simple task (Hardin 1968).  In the case of listed Snake River salmon, 

vested interests lie at all levels of governance and extend across social, political 

and cultural boundaries.  Although the ecological parameters on which salmon 

depend are for the most part understood, identifying sound solutions that appeal 

to disparate parties and interests (with conflicting goals) can be a daunting task.  

It is however within these interstitial political and cultural spaces that we must 

find common ground, especially if we are to ever achieve the goal of sustainable 

wild salmon stocks in the Columbia River Basin.   

In the background section of this paper I describe the ESA and some of 

the principles surrounding regulatory policy and management of listed Snake 

River Chinook salmon on the SNRA in central Idaho.  I recognize associative 

literature relative to power and policy in environmental management and 

potential problems that may arise relative to various levels of governance.  Upon 
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identifying specific research questions, methodologies and results, I conclude 

with specific recommendations for more successful management of salmon on 

public lands and possible shifts in regulatory strategy.   

Background  

Endangered Species Act Policy 

Snake River Chinook salmon were listed as endangered under the ESA in 

1992.  Initially established in 1973, the ESA places a large majority of the burden 

for restoring listed species, including Snake River Chinook salmon, upon the 

federal government (Czech and Krausman 2001).  Although the catalyst for 

protection is species specific, this act recognizes the necessity of taking a holistic 

approach to recovery by placing focus on the ecosystem as a whole.  This is 

indicated in the statement of purpose, that this act is “to provide a means 

whereby the ecosystems upon which endangered species and threatened 

species depend may be conserved” (Section 2, ESA Act, 1973).   

Relative to implementing the ESA many actions occurring in the Pacific 

Northwest were identified as potentially detrimental to listed Snake River Chinook 

salmon and their habitat.  Those actions falling under federal jurisdiction were 

categorized into four areas identified by NOAA Fisheries as fundamental to 

recovering the species.  They remain; 1) Habitat, 2) Hydropower, 3) Harvest and 

4) Hatcheries (Mann and Plummer 2000).   

Higher elevation drainages that provide spawning and rearing habitat for 

salmon were identified as areas of primary concern and degraded habitats in 
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general as a major threat to recovery (Wilcove et al. 1998).  Focus was placed on 

restoring and recovering lost or degraded habitat at the local level, as a means to 

mitigate larger scale anthropogenic effects associated with the remaining three 

areas of concern (hydropower, harvest and hatcheries).  These higher-elevation 

spawning grounds for Snake River Chinook salmon are found predominantly on 

public lands, which are for the most part managed by the United States Forest 

Service (USFS).  As such, the immense burden for recovering this regional icon 

has fallen to them.  The regulation and enforcement of activities impacting listed 

species and critical habitat on publicly managed lands such as these provides 

the focus for this paper.   

The Sawtooth National Recreation Area 

In June of 1972 the SNRA was established “to assure the preservation 

and protection of the natural, scenic, historic, pastoral, and fish and wildlife 

values, and to provide for the enhancement of the recreation values associated 

therewith.” (Section 1, SNRA Act, 1972).  More specifically the Secretary of 

Agriculture was charged under the Act to “administer the recreation area in 

accordance with the laws, rules and regulations applicable to the national forests 

in such a manner as will best provide (1) the protection and conservation of the 

salmon and other fisheries; (2) the conservation and development of scenic, 

natural, historic, pastoral, wildlife, and other values, contributing to and available 

for public recreation and enjoyment, including the preservation of sites 

associated with and typifying the economic and social history of the American 
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West; and (3) the management, utilization, and disposal of natural resources on 

federally owned lands such as timber, grazing, and mineral resources insofar as 

their utilization will not substantially impair the purposes for which the recreation 

area is established.” (Section 2, ESA, 1973). 

The upper Salmon River (a main tributary to the Snake River) and its 

riparian zone are located within the SNRA, east of Stanley, Idaho, from its 

headwaters at Redfish Lake to the eastern SNRA boundary, 34 miles 

downstream (Figure 1).  The entire area is managed by the Sawtooth National 

Forest (SNF) and contains designated critical habitat for Spring/Summer Snake 

River Chinook salmon (NOAA Fisheries 2003).  It serves as a migratory corridor 

for juvenile and adult sockeye salmon, as well as a spawning and rearing area 

for Spring/Summer Snake River Chinook salmon and Snake River steelhead 

(SNF 2002).  The area provides some of the best and last remaining spawning 

and rearing habitat for wild Snake River Chinook salmon in the entire drainage 

(Williams 2006, Stouder, Bisson and Naiman 1997).  
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Figure 1 
Map of Upper Salmon River Basin including the northeastern boundary of the SNRA and adjacent 
USFS lands.  Managed by the SNF the area contains designated critical habitat for 
Spring/Summer Snake River Chinook salmon and serves as a migratory corridor for juvenile and 
adult sockeye salmon, and spawning and rearing area for Spring/Summer Snake River Chinook 
salmon and Snake River steelhead.  It provides some of the best and last remaining spawning 
and rearing habitat for wild Snake River Chinook salmon in the entire drainage.  Map provided by 
the USGS. 

 

Administrative Direction and Implementation 

NOAA Fisheries has consulted on the effects of commercial floatboating 

activities on listed salmon and steelhead on SNRA since 1992, as well as any 

and all other actions taking place on recognized critical habitat that are likely to 

adversely impact salmon.  This includes recreational fishing and water 

use/irrigation.  In 1996, Clarke and McCool identified three major factors that 
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contribute to power and performance among natural resource agencies and 

across various scales of governance that may prove deleterious to collaborative 

efforts.  First they cite diverse ways of thinking across agencies and the agents 

within them.  Second they recognize large constituent bodies specific to each 

agency that may influence certain actions and direction.  And finally, Clarke and 

McCool note overlapping mandates across agencies that may or may not be 

compatible.  

Relative to the ESA, Grumbine (1994) correctly notes “the Act’s 

shortcomings in biodiversity conservation lie within the political process and 

implementation.”  Regulations and official interpretations play a vital role in 

shaping the implementation of the ESA and these implementing provisions are 

often the result of political pressures that undermine the clear mandate and 

original intention of Congress.  

It is understandable then, that due in large part to restrictive measures set 

forth in the interpretation of the ESA, major disparities may exist relative to how 

varying actions and land management agencies are currently policed.  There is 

growing concern by many involved with salmon on the SNRA, and the greater 

Pacific Northwest, that these disparities are inconsistent with the goals of 

recovery.  This has led to strong disagreement on how to best manage the 

industry of floatboating, as well as the other various land uses occurring on the 

SNRA, extending discussions to the state, regional and national level.  Federal, 

state and local governments, as well as the proximate community, are vested in 
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generating coordinated strategies to address the needs of all stakeholders 

involved and promote recovery of the species. 

Research Questions 

So, how is the ESA being implemented at the local level and more 

importantly are there disparities associated with its enforcement and regulation?  

If so, how do these disparities extend across scales of governance?  Using 

endangered Snake River Chinook salmon on the SNRA as a case study, I 

critically examine the use of the ESA and the levels of agency at which it is 

enforced.  More specifically I examine whether or not disparities associated with 

the management and regulation of various types of land use activity exists, and if 

so, what contributes to them.  I pose the question; are actions generally 

perceived to have the most negative effect on the recovery of salmon also the 

most regulated?  In other words, are conservation strategies enforced through 

the ESA consistent with goals of recovery?  As Clarke and McCool (1996) might 

say, “do they make sense?”   

The main questions of concern in this paper are;  

1) Are there disparities in how we govern various land use types that are 

likely to adversely impact Snake River Chinook salmon on the SNRA?     

2) If so, what are they (these disparities) and what is/are recognized as the 

main contributing factor(s) to their existence? 

3) How do recognized fisheries professionals perceive these directions 

relative to overarching goals of recovery? 
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   As Grumbine (1994) notes, various interpretations of the ESA can lead to 

recognizable disparities in how differing types of land uses are managed and 

regulated relative to listed species.  Furthermore, these disparities may be 

influenced in part by the power of constituents associated with the activities 

involved, as well as the various agencies and levels of governance that surround 

salmon on the SNRA (Clarke and McCool, 1996).  Relative to the conservation of 

salmon, I hypothesize that disparities do exist and in line with the findings of 

Clarke and McCool these disparities, although affected partially by the temporal 

establishment of the action, are influenced in larger part by the power of the 

associative stakeholder bodies and the structure of governance. More 

specifically, at what level of agency the action is managed and at what scale it 

occurs.  As is often the case, I believe this is due primarily to current 

interpretation and enforcement of the ESA.     

Although the ESA has proven to be a positive conservation tool its utility is 

drastically limited by interpretation and varied levels of enforcement (Burgess 

2001).  Answering the above questions will better equip agency planners and 

managers to develop and/or adjust policy toward achieving desired 

environmental goals, as well as adapt to shifting paradigms associated with land 

use and the needs of local communities.  
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Methods 

Data were collected in and around central Idaho during a three-month field 

period in the summer of 2006.  The main sample consists of a significant portion 

of agency personnel vested in the protection, regulation and management of 

Snake River Chinook salmon on the SNRA and is intended to represent current 

perceptions of recognized professionals in the field of salmon recovery, land 

management and policy in central Idaho.   

The sample group was selected based on a few specific criteria.  They 

must be recognized professionally as fisheries biologists and/or land managers, 

with a specific focus on anadromous salmonids (salmon), or work at the 

intersection of federal and state policy relative to the implementation of the ESA 

on Chinook salmon in Idaho.  Ultimately this included individuals associated with 

the Idaho Department of Fish and Game (IDFG) and the USFS, who manage the 

lands within the area boundaries and are tasked with the permitting of various 

agencies and actions operating therein.   

The SNF in particular manages some of the last remaining and most 

distant spawning habitat left for Snake River salmon.  It has essentially two 

fisheries biologists that work on issues relevant to the forest.  There are three 

proximate forests to the SNF that also deal with listed salmon and have two to 

four fisheries biologists each.  The IDFG employs a small number of professional 

fisheries biologists throughout the state, of which only a few work in the 

geographic area of focus.  This sample also includes agency players associated 
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with NOAA Fisheries, who is the federal entity tasked with the enforcing the ESA 

and protecting listed Snake River salmon throughout Idaho.  NOAA Fisheries 

Snake River Branch currently employs around twelve individuals that work as 

fisheries biologists throughout the state with focus specifically on listed Snake 

River salmon.   

Due to the limited pool of fisheries professionals available I also recruited 

retired individuals that had previously worked for one or more of the three 

agencies identified above, as well as senior level professionals within these 

agencies throughout the broader Pacific Northwest region (i.e. NOAA Fisheries 

headquarters in Portland, Oregon, Oregon Department of Fish and Game, and 

the Northwest Fisheries Science Center in Seattle, WA).  In addition, local 

community stakeholders associated with regulated activities in the area made up 

a sample of secondary concern.   

To address the questions of this research I collected both primary and 

secondary data.  A large majority of the primary data collection and analysis was 

qualitative in nature, utilizing a mix of research methods including interviews, 

questionnaires and archival review.  Interviews and archival review represent the 

main focus of analysis for this work, supplemented by data derived from 

questionnaires, which were analyzed quantitatively.  In total, 28 interviews and 

37 questionnaires were conducted.  Of these interviews: eight were conducted 

with Snake River Branch NOAA Fisheries professionals, seven with proximate 

USFS professionals, six with IDFG professionals and an additional seven with 
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senior level professionals within these agencies in the broader Pacific Northwest 

region.   Interviews were semi-formal and consisted of questions that gauged the 

effect of various actions taking place within SNRA boundaries, disparities in the 

regulation of these various land use activities on salmon and whether or not 

current regulatory and management strategies are consistent with goals of 

recovery.  Pointed questions were asked such as: Do disparities in policy and 

regulation exist among various types of land use?  If so, what do you contribute 

the primary causes of this to?  How does this affect the overarching goals of 

recovery?  Quotes from various agents engaged in salmon recovery were 

collected and act as ground reference data providing insight into disproportionate 

regulation and directions for recovery.  Questionnaires were given to individuals 

within these respective agencies as another method by which to gauge the 

perceived effects of various actions and land use on salmon, as well as identify 

their associate levels of constituent power.  The breakdown of questionnaires by 

agency was as follows: USFS (9), NOAA Fisheries in Idaho (13), NOAA 

Fisheries in the Pacific Northwest (6), Department of Fish and Game (6) and 

local outfitters (3). 

Archival analysis of land management (what agency manages and permits 

various actions and resources) and regulatory policy (NOAA Fisheries’ 

relationship with the managing agency), in conjunction with informal discussion 

with agency personnel was used to determine by whom various industries and 

actions are governed, and within what branch and through which channels of 
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NOAA Fisheries they are governed.   Major emphasis was placed upon the 

actions of commercial floatboating, recreational fishing and water use/irrigation 

taking place on the SNRA (as these were identified as issues of major contention 

during early reconnaissance sampling).  Other forms of traditional and non-

traditional land use were also addressed.  Where available, the issuance of take 

for these various actions was analyzed as another indicator of disproportionate 

regulation. 

Current and historical records of policy and use of the upper Salmon River 

were also researched.  The goal of this was to provided a conceptual temporal 

framework of permitted activity within areas of critical habitat for listed Chinook 

salmon on the SNRA and recognize potential disparities in regulation that have 

existed over time, as well as what these disparities may be attributed to.   

Initial phases of developing this research plan included collaboration with 

NOAA Fisheries, SNF and local stakeholders.  All parties were involved 

throughout the duration of this study however responses relative to interviews 

reflect the views and perceptions solely of the participants in the study and by no 

means the formal position of the agency with which they are associated.   

Results 

It is readily identifiable within the body of the ESA and surrounding 

literature that the main burden of protecting threatened and endangered species 

under this act falls upon the federal government (Burgess 2001).  Prior to the 

interviews however it was not recognized how profound and effective such 
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bounded policy may be on the social and ecological goals associated with the 

protection of listed Snake River Chinook salmon.   

Of the 28 interviews conducted with fisheries professionals, land 

managers and policy makers in the region, the actions most frequently identified 

as having the most adverse impact on the recovery of salmon on the SNRA 

included: current water use and policy (i.e. dewatering of spawning habitat by 

agriculture), genetic dilution of wild populations from hatchery stocks and above 

all, upstream and downstream passage constraints due to the lower four Snake 

River dams.  Ironically, most of these actions occur at a scale that the SNRA and 

SNF have little if any power to shift.  The first two are managed by the state and 

the final one occurs at a regional scale (outside of the prioritized habitat focus).   

At the local level fisheries professionals recognized large disparities in 

how various user groups are regulated relative to protecting listed salmon under 

the ESA and on the SNRA.  Primary disparities specific to recreation included:  

1) The closure of outfitted floatboating (federally managed) on the upper  

Salmon River triggered by the onset of spawning while recreational fishing 

remains open.  This, despite literature that identifies deleterious impacts to 

salmonids relative to wading anglers and no research to date on the 

effects of floatboating.   

2) No closure of outfitted floatboating on the Middle Fork Salmon River (also  

  critical habitat for spawning Snake River Chinook salmon) which is floated  
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in far greater numbers and for a longer period during the spawning 

season.     

Eighty two percent of those interviewed considered these (and other) 

disparities in management and regulation an issue of major concern.  Of the five 

experts that did not consider these disparities to be of major concern, distribution 

across agencies was insignificant (one from NOAA, one from the IDFG, one from 

the SNF and two from sources outside of the local area).  One professional 

insisted that although evident and inconsistent with goals of recovery, 

floatboating and recreational disparities are; “inconsequential, dams are the real 

issue!”   

The main contributors leading to these disparities were recognized as 

political power of land user constituents, public visibility and awareness of the 

activities and effects, and levels of governance associated with management of 

specific actions.  Of the three main actions identified (commercial floatboating, 

recreational fishing and water use) as having recognizable disparities relative to 

management and regulation on the SNRA, professionals identified water users 

as the most powerful lobbying group or constituent body, followed by recreational 

fishing and finally floatboaters.  By far (and related to the power surrounding user 

groups) the main contributor to disparities in management lies at what scale of 

governance (state vs. federal) the action is managed and how current 

interpretation of the ESA prioritizes enforcement and regulation.      
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Reinforcing these perceptions of disparity, specific to levels of 

governance, is another action under state jurisdiction that is taking place within 

SNRA boundaries.  Water diversion and irrigation takes place on both private 

and public lands within the SNRA boundaries and is recognized as minimally 

regulated (Figure 3, Table 1), especially relative to recreational fishing and 

commercial floatboating (which were considered moderately regulated and highly 

regulated, respectively).  As another action managed by the state, the SNRA 

lacks jurisdiction to regulate water policy based activities, the responsibility of 

which falls to the Idaho Department of Water Resources (IDWR).  Furthermore, 

NOAA Fisheries is bound by current administrative directives and interpretation 

of the ESA which have led to the variance in regulatory strategies placed upon 

state vs. federally managed actions.  Many of these issues surface in the below 

quotes from anonymous fisheries professionals. 

 

“The ESA was written, with the direct intent of Congress, for the feds to shoulder 

the burden of protection” 

 

“Public land users under federal management are hit the hardest by ESA 

interpretation” 
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One specific example of disparity is the management and regulation of 

two distinct forms of recreation taking place on the upper Salmon River.  

Recreational fishing is managed by the IDFG and has been since 1937.  

Commercially outfitted floatboating on the other hand has been permitted and 

managed by the SNF since the late 1970s.  The IDFG is a state agency and 

under current interpretation of the ESA is perceptually regulated very differently 

than federal agencies, in this case the SNF and the associative action of 

floatboating.  On two sections of the upper Salmon River this relationship is 

highly visible and quite contradictory.  Indian Riffles and Torreys Hole both fall 

within the 34-mile floatable reach of the upper Salmon River from Buckhorn 

Bridge downstream to the SNRA boundary (Figure 2) and as such are entirely 

within the designated protected area of the SNRA.   
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Figure 2  
Map of 34-mile floatable reach and action area on the upper Salmon River from Buckhorn Bridge 
downstream to the SNRA boundary at Holman Creek.  Indian Riffles and Torreys Hole are both 
recognized as essential high-density spawning habitat by the SNF and NOAA Fisheries, and 
readily accessible from the road.  Recreational fisherman and commercial floatboat outfitters alike 
use these areas.  Map provided by the SNF. 

 

Both areas are recognized as essential high-density spawning habitat by 

the SNF (2002) and NOAA Fisheries (2003) and readily accessible from the 

road.  Recreational fisherman and commercial floatboat outfitters alike use these 

areas.  Both actions are regulated by NOAA Fisheries and although both take 

place on the same reach and represent rather similar effects upon listed Snake 

River Chinook salmon, due to the structure of governance they are managed by 

different divisions.  Recreational fishing is managed by the state of Idaho and 

regulated by NOAA’s Sustainable Fisheries Division (SFD).  Under section 9 and 

10 of the ESA it is granted a limited amount of “take” throughout the state that 
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may result due to indirect actions associated with fishing in areas of critical 

habitat for Snake River salmon (Figure 3).  There has not been an open season 

for Chinook salmon on the upper Salmon River since 1978 (even prior to their 

listing in 1992) and any “take” of salmon associated with the activity of 

recreational fishing in this area is considered to occur involuntarily.  In other 

words, recreational fisherman cannot legally target salmon through the action of 

fishing and are licensed “only” to fish for species that are in season.  For the 

most part this includes rainbow trout (Oncorhyncus mykiss) and cutthroat trout 

(Oncorhyncus clarki).  Federally managed commercial floatboating on the other 

hand is regulated by the Habitat Conservation Division (HCD) of NOAA 

Fisheries, under Section 7 of the ESA, and granted no “take” (Figure 3).  This 

means actions associated with the activity of floatboating should not, under the 

definition of take, “harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or 

collect, or to attempt to engage in any such conduct” (Section 4, ESA).  As Figure 

3 indicates, actions managed by the state (water use and recreational fishing) 

are perceived by fisheries professionals to be less regulated than the federally 

managed action of commercial floatboating.  Also, the regulatory branch by 

which these actions are managed does not appear to play a role in causing 

disparities in this case, as the HCD of NOAA Fisheries regulates both 

commercial floatboating and water use which are perceived by experts to be 

highly and minimally regulated respectively.  Rather, it appears that disparities in 

regulatory action are nested at the level of governance by which each action is 
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managed, federal (commercial floatboating) vs. state (water use and recreational 

fishing), as well as the influence of constituent parties, as indicated by 

questionnaire results. 

 

Figure 3  
Land Use, Management and Regulatory framework on the Upper Salmon River, Sawtooth 
National Recreation Area (SNRA).  actions managed by the state (water use and recreational 
fishing) are perceived by fisheries professionals to be less regulated than the federally managed 
action of commercial floatboating.  Also, the regulatory branch by which these actions are 
managed does not appear to play a role in causing disparities in this case, as the HCD of NOAA 
Fisheries regulates both commercial floatboating and water use which are perceived by experts 
to be highly and minimally regulated respectively.  Rather, it appears that disparities in regulatory 
action are nested at the level of governance by which each action is managed, federal 
(commercial floatboating) vs. state (water use and recreational fishing), as well as the influence of 
constituent parties, as indicated by questionnaire results. 
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has not been researched extensively and there are no studies that address its 

effect on the reproductive success of spawning salmon.  Anecdotally, 

researchers with the USFS have witnessed interactions between floatboats and 

spawning salmon, indicating that the action of floating at close proximity to 

spawning salmon may increase rates of displacement from redds (SNF 1995).  

How such increases in displacement may affect reproductive fitness of the fish 

however is yet to be determined.  Additionally, questions relative to the effect of 

floatboats on the temporal establishment of redds within the corridor have arisen.   

Both floatboating and recreational fishing take place in the same reach of 

the upper Salmon River, often at the same time.  However under current 

regulation the action of floatboating is restricted both spatially and temporally for 

the protection of salmon.  Recreational fishing is not.  Under the HCD, the action 

of regulating floatboating, is tailored to “err on the side of fish”.  A policy 

promoted within the HCD of NOAA, which often meets with mixed results, 

specifically relative to the power associated with the stakeholder group(s) being 

impacted by the regulatory action.  As such, and lacking sound scientific data 

relative to the direct effect of floatboating on salmon, NOAA Fisheries in 

consultation with the SNF has set quiet zones in the reaches of Indian Riffles and 

Torreys Hole beginning on August 15 (Table 1).  This date coincides with the 

initial onset of staging salmon.  Closures and portages of Indian Riffles and 

Torreys Hole go begin on Aug 28, relative to an upward trend in spawning activity 
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and total closure of permitted floatboating on the entire upper Salmon River is 

implemented on Sept 2 (NOAA Fisheries 2003).   

 

Table 1  
Regulatory, managerial and scientific concerns associated with current policy on the SNRA.  As 
outlined, floatboating and recreational fishing take place along the same reach of the upper 
Salmon River, often at the same time.  Regardless of known impacts to salmon from wading 
fishermen and no known impacts associated with floatboating they are subject to varying levels of 
regulation that appear counterintuitive.   
 

 Management 
Agency 

Regulatory 
Branch 

Known effects 
to Salmon 

 

Take Issued 
Area 

Restrictions 
Level of 

Regulation 
 

Commercial 
Floatboating 

 

SNRA  
(Federal) 

 

HCD 
(NOAA) 

 
None 

 
No 

 

Quiet zones, 
portages and 

seasonal 
closure 

 
HIGH 

 

Recreational 
Fishing 

 

IDFG  
(State) 

 

SFD 
(NOAA) 

 

Trampling of 
redds & increased 
juvenile mortality 

 

Yes 
(Based on 
returns) 

 
None 

 
MODERATE 

Water Use: 
diversions and 

irrigation 

 

IDWR 
(State) 

 

HCD 
(NOAA) 

 

Adult and juvenile 
mortality through 
dewatering, etc 

 
No 

 
Limited, if any 

 
MINIMAL 

 
 
 
In contrast to the high levels of regulatory action associated with 

floatboating, recreational fishing remains open on the upper Salmon throughout 

the spawning season (Table 1).  This includes the two high-density spawning 

areas of Indian Riffles and Torreys Hole.  As such, it is not uncommon for 

commercial outfitters to be portaging around Indian Riffles with guests at the 

same time that numerous recreational fishermen are wading and fishing the 

reach.  And although anecdotal, interviewees specifically cite repeated 

incidences of recreational fisherman wading directly on top of newly established 

salmon redds and to a lesser extent, intentionally snagging spawning salmon off 
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of redds (personal communication, SNF, and local outfitters).  Frustration 

associated with this disproportionate regulation is evident in the following quote.  

 

“It is extremely discouraging when doing portages with clients and discussing the 

importance of protecting salmon, to walk past anglers standing on top of redds as 

they cast at spawning salmon and attempt to snag them out of the water!” 

-local outfitter 

 

The SNF has repeatedly requested the IDFG and NOAA Fisheries 

address this issue of disparity, with limited results (personal correspondence, 

SNF).  It is the general consensus of most professionals that the action of 

recreational fishing is being properly regulated.  This has resulted in a reluctance 

of the IDFG to change its management.  Although professionals on the SNRA for 

the most part agree with this perception, their approach to management and 

regulation is bound by current interpretations of the ESA that focus on federally 

managed actions at the local (habitat) level.      

Disparities in policy specific to the SNRA were recognized in large part 

surrounding actions governed by the SNF (floatboating), the IDFG (recreational 

fishing) and the IDWR (water use/irrigation).  The IDWR (another state agency) is 

responsible for managing water use throughout the state.  Interviews also 

identified state vs. federal disparities in regulatory action relative to the use of off-

road motorized vehicles (ATVs) on public lands, as an action that is managed by 
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the state (Idaho Department of Transportation) and perceived as minimally 

regulated relative to the known adverse impacts they have on salmon.  As a 

whole, management of actions determined to be environmentally deleterious to 

SNRA lands (and under federal jurisdiction) have been strictly regulated and 

enforced over the last decade.  Informal interviews with experts on the forest 

indicate either declining trends or shifts in the management of traditional forms of 

land use that are known to adversely impact the environment.  The exception to 

this is how actions of activities that still fall under the jurisdiction of the state are 

regulated; including water use, off road motorized vehicle use and recreational 

fishing.   

When asked if they perceived current regulatory strategies to be 

consistent with the recovery of listed Snake River Chinook salmon, 15 of the 28 

fisheries professionals stated “no”.  One contributor identified with this was an 

administrative focus placed upon short-term goals rather than long-term, as well 

as inequality in addressing state vs. federal actions due to current interpretation 

of the ESA.  The following quotes from agency professionals provide reference.   

 

“Regulatory measures do not appear to be consistent with recovery goals.  We 

tend to regulate those that will allow it, the smaller groups with less power.  In 

turn we are only addressing the smaller issues and ignoring the larger scale, 

long-term effects.  There are huge disparities in the degree of management 

within the government.” 
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Of the remaining 46%, who did not see these disparities as inconsistent 

with overall recovery goals, some considered regulatory strategies to be 

consistent with recovery at the federal level, but breaking down at the state and 

local level.  While most considered current strategies to be well intentioned, 

many perceived them as targeting the small issues, while failing to address major 

issues that often times occur at the regional level.  In turn, this has led to 

disparities across levels of power, as restrictions are placed more readily upon 

small voice stakeholders with little power and/or organization. 

 

“We tend to regulate those that will allow themselves to be regulated.  You never 

pick a fight with the biggest dog on the block!” 

 

In summary we can conclude from these findings that: 

1) There are large disparities that currently exist in the management and 

regulation of listed Snake River Chinook salmon on the SNRA in central Idaho. 

2) a) Specific examples include commercial floatboating, recreational fishing, 

water use/irrigation and off road motorized vehicle use.  

b) These disparities are recognized in large part by professionals in the 

field to be associated with the level of governance of the agency managing the 

action in question (state vs. federal), as well as the power held by various agents 

and their constituent bodies.   
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3) These governance level disparities are largely attributed to current 

interpretation of the ESA and result in varying degrees of regulation that are 

inconsistent with associative effects.   

Conclusions and Recommendations 
 

Current interpretation of the ESA places primary focus upon the federal 

government, requiring them to carry much of the burden associated with 

recovering the species.  The majority of this focus has been placed on 

recovering/restoring habitat quality and quantity at the local level.  This approach 

has led to very harsh management requirements on federal land management 

agencies (in this case the USFS) and on what actions and activities they can 

allow on public lands.  The result of this has been declining trends in the effect or 

amount of activity taking place on forest service land that adversely impacts the 

environment.  State managed actions are not required, under current 

interpretations of the ESA, to hold the same level of responsibility.  Therefore 

recreational fishing, ATV use, water diversions and other state managed 

activities are not managed and/or regulated with the same level of concern as 

those directed by the USFS (floatboating, outfitter fishing, recreation, mining, 

grazing, etc.).  In many cases, this may not be consistent with overall goals of 

recovery, as state activities often times incur more adverse impact upon the 

species in question.  According to the findings of this study, this holds true for 

salmon on the SNRA.  
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The ESA declares that “encouraging the States and other interested 

parties, through Federal financial assistance and a system of incentives, to 

develop and maintain conservation programs is a key to meeting the Nation’s 

international commitments and to better safe-guarding, for the benefit of all 

citizens, the Nation’s heritage in fish, wildlife, and plants”.  Although this 

statement may appear to make the place of the state in ESA policy voluntary, 

Section 6 of the act specifically states that “any State law or regulation respecting 

the taking of an endangered species or threatened species may be more 

restrictive than the exemptions or permits provided for in this Act or in any 

regulation which implements this Act but not less restrictive than prohibitions so 

defined”.  It is perhaps the contradiction of these two sections that has led to 

varied interpretation on how the ESA is to be implemented at various levels of 

governance.        

Although this case examines arguably two of the most minimally affective 

actions occurring on critical habitat for listed salmon (commercial floatboating 

and recreational fishing) it nonetheless provides an example of the 

disproportionate regulation that exists in the management of critical natural 

resources on public lands and how these disparities may direct recovery efforts.   

In 1996, Clarke and McCool identified the concept of ecosystem 

management (EM) as developing out of such environmental statutes as the 

National Environmental Policy Act (NEPA) and the ESA, and as a means of 

putting back together the broken pieces of resource management.  Nested within 
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this concept they identify five sub principles: (1) socially defined goals and 

management objectives; (2) collaborative decision building; (3) adaptable 

institutions; (4) integrated, holistic science; and (5) broad spatial and temporal 

scales.  EM highlights many of the jurisdictional problems that exist at the 

intersection of state and federal land management and offers solutions through 

interagency cooperation that break down traditional boundaries surrounding 

environmental policy no longer making sense (Clarke and McCool, 1996). 

The variance in conservation strategies and implementation of the ESA, 

as recognized in this study, is diametrically opposed to such an ecosystem-

based approach.  It places primary focus upon weighted levels of governance 

and process, ignoring how specific actions across management boundaries 

impact the ecosystem and species as a whole.  In turn it significantly decreases 

the recovery potential of other more consilient management strategies that would 

place focus upon the effect and nature of the action itself, rather than the level of 

governance at which it occurs or is managed.  In partitioning regulatory and 

recovery strategies relative to governance we are not addressing the larger 

(watershed and possibly global scale) issues that may in turn hold more potential 

benefit for recovery.  

Boundaries relative to governance are highly influential and can hinder 

conservation strategies.  Although we recognize the necessity of consilience in 

ecosystem management, activities that take place on one side or the other of 

socio-political boundaries are often times managed and/or regulated very 
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differently.  As in the case of recovering listed Snake River salmon, we must 

begin to recognize anthropogenic activities and their impact as a whole, 

regardless of governmental authority and shifting interpretation of environmental 

policy.  Regulatory focus needs to be placed upon the action and effect 

associated with environmental and/or conservation goals, rather than on federally 

managed activities at the local level, which in this case may prove to be less 

deleterious than state managed activities that continue relatively unchecked, and 

other neglected federally managed activities occurring at larger spatial scales. 

Despite these shortcomings consilience across the social, natural and 

physical sciences is growing.  In turn, protected area planning “best” practices 

continue to direct managers toward incorporating the social and political into 

management strategies.  Ironically, those very agencies that produce this 

discourse are bound to a management tool (ESA) that although proven valuable 

and effective, is interpreted in a manner that restricts policy and regulatory action 

to scales of governance and undermines overarching conservation goals.  The 

ESA although structurally sound in verse needs to be reevaluated relative to its 

true intent and actions that hide under misguided interpretations must be held 

accountable.   

I make the following recommendations: 1) Establish uniform goals to 

recovery that bridge the various levels of governance at the state, local and 

federal level, holding all accountable.  2) Create partnerships in management 

and regulation that integrate agents at the state, local and federal level.  3) 
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Encourage policy, agencies and constituent bodies to be adaptive relative to 

shifting paradigms in science, policy and culture.  4) Implement holistic science 

that recognizes social, cultural, political and ecological systems as not being 

mutually exclusive.  5) Develop conservation strategies toward long-term 

solutions and sustainability at a regional watershed and/or landscape scale.   

It is difficult to determine at what point local livelihoods and federally 

managed activities collide, such as ranching, floatboating and forestry.  Are those 

livelihoods that utilize public lands not as privileged because they don’t own land 

outright?  Or perhaps state and private entities are not subject to overarching 

ecological constraints?  How select private stakeholders are allotted leeway 

relative to the protection of common pool resources and their place in land 

ownership is an important question, if we are ever to achieve set goals relative to 

recovering valued resources.  We must continue to recognize disparities 

surrounding how we manage and regulate various land use strategies and how 

these conflict with overarching goals of recovery.   

Called to question are interagency cooperation at the local level and 

miscommunication of intra agency works.  Additionally, various scales of power 

that exist within governance and disparities in regulation and management of 

associative actions and activities relative to such scales must be addressed.   We 

must continue to recognize the variance in power of various private and public 

stakeholders, their perceived effects on the resource and how they are regulated, 

as well as the role this plays in species recovery and local habitat improvement.  
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Disparities at various levels of governance can create barriers to recovery and 

those that extend across spatial scales are arguably even more deleterious to the 

recovery of ESA listed salmon throughout the larger Columbia River drainage 

(Williams 2006).  

It is rather obvious that the recovery of listed species is not a problem that 

can be addressed through the physical disciplines alone.  We must pursue 

adaptive management strategies on political, social and cultural levels if we are 

to ever truly achieve ecosystem integrity in a holistic sense.  Perhaps then listed 

species may be better served by laying this challenge to all disciplines (socially, 

politically and/or physically constructed) relative to nature and the environment.  

Such an emphasis of study will provide much needed insight into managing and 

protecting our rapidly diminishing natural resources and conserving this cultural 

icon of the Pacific Northwest.  
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APPENDIX C 
 

Power, governance and salmon recovery in the Pacific Northwest 
by 
 
David E. Fornander, 2008 
 
Abstract 

The primary goal of the Endangered Species Act is to recover threatened or endangered 

species.  Land users and their constituent bodies play a major role in developing strategies to 

achieve this.  They also vary dramatically in the amount of influence and power they have over 

the agencies that ultimately implement associative environmental policies.   A better 

understanding of with whom this power lies is fundamental in determining how the management 

of affected species and their ecosystems will be directed.  This paper explores the perceived 

power, effect, and value of various land users by fisheries professionals working in the West.  It 

works toward unraveling how variances in constituent body influence are directing recovery 

strategies in directions that are not necessarily consistent with sound science.  Using a political 

ecology and ecosystem management theoretic it critically examines current directions of salmon 

policy and whether or not they are consistent with overarching goals of recovery. 

This research identifies a significant positive correlation between the power of constituent 

bodies and their deleterious effects on salmon.  Constituents of historic land use strategies such 

as hydropower and water use hold the majority of power, while local level, alternative land use 

strategies such as recreation, and local communities have little.  This research demonstrates that 

land users holding the most power and influence over salmon recovery policy are also less likely 

(due to internal mandates) to support recovery strategies that are considered the most promising.  

For example hydropower and water use/irrigation constituents would not benefit from a shift in 

management strategies toward a larger scale watershed approach and even though it is 

considered the best available alternative for recovering salmon and promoting local livelihoods, 

policy continues the status quo.   

Ultimately this work concludes that directions relative to salmon recovery are primarily 

influenced by the power of constituent bodies surrounding affective land use in the area.  

Assuming the ultimate goal remains recovery of the species, this research calls for a shift in 

management strategies toward large-scale ecosystem management and more reliance on sound 

science.  Also, recognizing that conservation is largely a social science, this work concludes with 

identifying the need for consilience across disciplines, land users, and scales of governance.   

 

Keywords:  Salmon, power, land use, ecosystem management, and recovery. 
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Introduction 

Salmon are a keystone species of the lotic systems historically 

representative of the Columbia River drainage (Quinn 2004).  The hydropower 

complex and other land use throughout the region has over the last century 

drastically altered the naturally functioning state of this system and in turn 

severely reduced wild salmon runs.  This decline of salmon in the Pacific 

Northwest has raised issues relevant to ecosystem health and resource 

management to the forefront of environmental concern (NRC 1996).   

Current and historic recovery strategies have focused primarily on three of 

the four Hs identified by NOAA Fisheries as primary to recovery (habitat, 

hatcheries and harvest).  Many argue that in doing so we are ignoring the fourth 

and perhaps most important component: Hydropower (Oosterhout and Mundy 

2001, Postel and Richter 2003).  A growing number of fisheries professionals are 

following suit, calling for a “return to the river” (Williams 2006), or large-scale 

ecosystem management (EM) approach, to ensure the long-term survival of wild 

salmon and steelhead in the region.  To many involved in this debate, such a 

shift would entail outright removal or at the least highly altered operational 

strategies for many of the dams throughout the Columbia River drainage.   

Even though epistemologies promoting a larger scale EM approach 

continue to grow, policy makers and major agency players tasked with recovery 

remain vested in continuing the status quo, pressured mainly by those whose 

quality of life or income depends directly on cheap electricity, irrigation and/or 
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navigation.  It is not surprising that a growing level of interest has been placed 

upon understanding the role various land uses play in altering the ecological 

integrity and function of the drainage as a whole, as well as how their operational 

strategies align with recovery efforts.   

So what is ultimately preventing a shift in management strategies toward a 

“return to the river”, as sound science appears to support?  Many have 

suggested that it may be the nested interests and influence of land users and 

their constituent bodies underlying the agencies (Clarke and McCool 1996 and 

Mann and Plummer 2000).  If this is the case, and acknowledging that such a 

shift would surely impact various land use strategies very differently, which would 

support a large-scale EM approach and which would not?  Which have the 

influence or power to direct such a shift and what are the implications for 

salmon?  To answer these questions we must first identify which types of land 

use: 1) have the most power, 2) are the most effective and 3) place the most 

value on salmon as a resource?  Second, if opinions on this vary across the 

agencies involved in management and regulation?  And third, if perceived power, 

effect and value are disproportionate across various land use types in such a 

manner that they direct decisions on whether or not to shift management 

strategies toward a large-scale EM approach?    

Varying land use strategies have different effects on the environment and 

the probability of recovering wild salmon runs.  How these are perceived can 

directly affect recovery efforts.  In addressing perceptual questions such as these 
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it is of primary importance to determine “capture” across the various agencies 

tasked with recovery.  In other words, do agencies (despite their differing 

interests and agendas) vary in how they think associative land uses impact 

salmon and what the implications are?  This is especially relevant as we work 

toward determining which types of land use and/or constituent bodies current 

fisheries management professionals perceive to:  have the most power, be the 

most affective and place the most value on salmon as a resource.   

Using endangered Snake River Chinook salmon as a proxy to gauge 

conservation directions in the Columbia River Basin enables us to examine 

power and effect surrounding various types of land use and how these may 

ultimately direct broad scale ecosystem recovery efforts.  The understanding of 

power and governance surrounding these various land use strategies and their 

positions relative to shifting policy is paramount in answering the question of how 

to achieve recovery.  It will be of utmost importance as cultural, political and 

ecological interests come to a head in determining management strategies for 

the Columbia River Basin and the future of wild salmon and steelhead.   

The background of this paper touches on the basics of salmon ecology, 

including their range, life cycle, and trends of decline.  Although it may seem 

mundane, it is important for understanding the spatial and temporal breadth 

salmon have in the Pacific Northwest and the importance of protecting the 

ecosystems they rely on.  Historic and current land use strategies throughout the 

region are addressed and their recognized effects on the ecosystem and salmon 
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in particular discussed briefly.  Current directions that recognize the significance 

of EM at larger scales are explored, as well as the role of power in governance, 

and the position of various land uses and constituent bodies relative to shifting 

recovery strategies.  Upon identifying research questions, methodologies and 

results, I conclude with specific recommendations toward more successful 

management of salmon on a watershed scale.  I recognize compatible land use 

strategies relative to such recommendations and offer suggestions for shifts in 

regulatory strategy toward restoring sustainable salmon runs throughout the 

region.     

Background 

Salmon Ecology, Behavior and Status 

Pacific salmon are anadromous.  They migrate upwards of 900 miles from 

their natal streams to the ocean, where they grow in the nutrient rich water for 

approximately three years.  Upon reaching sexual maturity these amazing fish 

make the return journey, another 900 miles, where they spawn and die in the 

very same tributaries that they emerged from roughly three years earlier.  In 

addition to needing proper ocean conditions to mature, pacific salmon also 

require cool, clean, clear water, and access to it, in order to rear during their early 

life stages and reproduce near the end (Quinn 2004).  The entire process has 

evolved over thousands of years in the Pacific Northwest and until recently 

continued unchecked.  Over the last century however extensive population 

growth throughout the region has led to decreased habitat availability and quality 
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(Montgomery 2003).  Effects associated with this continually expanding built 

environment have depleted once epic runs to numbers teetering on the brink of 

extinction (Oosterhout and Mundy 2001).   

Ezra Meeker, a young pioneer and promoter of the Washington territory, 

recalled the abundance of salmon in the late 1850s, stating, “I have seen the 

salmon so numerous on the shoal water of the channel as to literally touch each 

other.  It is utterly impossible to wade across without touching the fish” (1921, 

280).    The decline of this regional icon that created the foundation for culture 

and livelihood in the region is reflected quantitatively in adult returns recorded 

over the last 50 years in the Salmon River drainage (Figure 1).   
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Figure 1  
Trend in annual redd counts and 3-year moving average (for smoothing) for Snake River      
Spring/Summer Chinook salmon on the Salmon River 1957-2000.  The decline of this regional 
icon that created the foundation for culture and livelihood in the region is reflected quantitatively in 
adult returns recorded over the last 50 years in the Salmon River drainage.  Data from IDFG 
(2002). 
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Land Use and Habitat Availability in the Columbia River Basin 

Altered habitat throughout the greater Columbia drainage, caused in large 

part by the establishment of major hydroelectric dams and other anthropogenic 

effects, has proven detrimental to out-migrating salmon, as well as returning 

adults, by both reducing access to historic spawning grounds (Figure 2) and 

degrading environmental conditions.  Traditional land use strategies such as 

dams, mining and irrigation have been coupled with more recent urbanization, 

recreation and industry, to severely degrade and reduce salmon habitat 

throughout the region.  Roughly 70% of the remaining high-quality spawning 

habitat within the entire Columbia River Basin is now restricted to the most 

isolated reaches of the Clearwater and the Salmon Rivers (Williams 2006).    
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Figure 2  
Map of Columbia River Basin, showing major rivers, dams and current and historic range of 
salmon and steelhead.  Roughly 70% of the remaining high-quality spawning habitat within the 
entire Columbia River Basin is now restricted to the most isolated reaches of the Clearwater and 
the Salmon Rivers.  A large portion of these lands are designated as wilderness areas and 
managed by the USFS.  It is within these areas that the major burden for recovery of habitat and 
the future of wild Snake River Chinook salmon has fallen, placing high expectations on 
communities at the local level and taxing the USFS at a time of reduced budgets and 
administrative environmental complacence.  Map courtesy of Save our Wild Salmon. 
 
 
 

A large portion of these lands (areas that have remained relatively 

undeveloped and ecologically intact) are designated as wilderness areas (Figure 

2) and for the most part managed by the United States Forest Service (USFS).  It 

is within these areas that the major burden for recovery of habitat and the future 

of wild Snake River Chinook salmon has fallen, placing high expectations on 

communities at the local level and taxing the USFS at a time of reduced budgets 

and administrative environmental complacence.   
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Built in 1938, Bonneville Dam was the first in a series of over 20 large-

scale hydroelectric projects that burgeoned throughout the mid 1900s, not to 

mention the hundreds of small-scale dams and diversions that still mar the 

region.  A clean source of energy, dams on the Columbia and Snake Rivers 

provide; substantial power to areas throughout the western US, shipping 

channels for the transport of goods as far inland as Lewiston, Idaho, year round 

accessibility to water for agriculture and recreational opportunities to enthusiasts 

that utilize the expanse of reservoirs now dotting the landscape.  These 

recognized benefits have not come without cost.  The migration corridor required 

by salmon has been transformed (from a highly variable and connective system) 

into a strictly controlled and managed series of standing water bodies, with 

calculated releases timed to accommodate the needs of agriculture and the 

power grid (NRC 1996).     

With these shifting flow regimes have come a number of ancillary effects.  

Temperature gradients, evapo-transpiration rates and levels of dissolved gases 

have been drastically altered.  Other traditional abiotic functions such as 

sediment transfer and large woody debris recruitment have also shifted 

dramatically throughout the riparian corridor (Montgomery 2003, NRC 1996).  

Introduced species (albeit some considered beneficial by sport anglers) have 

dominated; causing a shift in fish assemblage structure throughout the system 

that extends down the trophic pyramid (NRC 1996).  Finally, and probably the 

most contested issue of concern relative to dams and salmon, is the loss of 
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connectivity, which has significantly increased both adult and juvenile mortality 

during migration.  Snake River salmon in particular (due to the extensive 

distances they cover during migration) have been significantly impacted by these 

shifts away from the historic fluvial processes of the drainage.   

Recovery Strategies and Growing Concern 

Salmon and steelhead remain cultural icons for Idaho and the Pacific 

Northwest, as well as a primary source of economic livelihood to many.  In turn, 

the altered state of this once highly productive river has industries, politicians, 

scientists and local communities grappling for answers.  Historically these 

answers have come in the form of small-scale habitat protection at the local level 

and increased smolt production through the use of hatcheries.  Other “fixes” have 

included: the barging of fish past dams during out migration, the construction of 

fish ladders to aid in passage and stricter regulation of commercial and 

recreational fisheries.  Despite these and the many other solutions implemented 

over the years, there have been no consistent trends that indicate we are moving 

toward recovering wild salmon and steelhead stocks (Oosterhout and Mundy 

2001, Matthews and Waples 1991).  Although such practices continue to put 

salmon on grocery store shelves, they mask the delicate state of these runs.   

With vested parties becoming increasingly desperate, one potential 

solution that has gained more and more footing is that of restored ecosystem 

function to the basin.  Small dam removal on a number of salmon streams in the 

West has resulted in recolonization of previously lost habitat over a period of just 
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a few years.  On the Snake and Columbia Rivers this ideal has only been 

implemented in the most minimalist fashion (through the release of spring 

flushing flows to aid in smolt outmigration and the downstream transfer of 

sediment).  Nonetheless, primary results associated with these releases have 

demonstrated recognizable improvements specific to salmon recovery and 

ecosystem function on a watershed scale (Postel and Richter 2003).  In turn, 

they have fueled debate surrounding the outright removal of dams as a means to 

restore ecosystem integrity and listed Snake River salmon.   

Large-scale Ecosystem Management 

The value associated with functional and connected ecosystems on a 

larger scale has been well documented in the literature (Schmitz 2007, Perry 

2002).  In 1996, Clarke and McCool identified the concept of ecosystem 

management (EM) as developing out of such environmental statutes as the 

National Environmental Policy Act (NEPA) and the Endangered Species Act 

(ESA), and as a means of putting back together the broken pieces of resource 

management.  Nested within this concept they identify five sub principles: (1) 

socially defined goals and management objectives; (2) integrated, holistic 

science; (3) broad spatial and temporal scales; (4) collaborative decision 

building; and (5) adaptable institutions.  EM highlights many of the jurisdictional 

problems that exist at the intersection of state and federal land management and 

offers solutions through interagency cooperation that breaks down traditional 
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boundaries surrounding environmental policy no longer making sense (Clarke 

and McCool, 1996). 

Can the removal of Columbia and/or Snake River dams aid in the recovery 

of wild salmon?  Perhaps more importantly, and in line with the principles of EM 

as addressed by Clarke and McCool, can science direct policy?  For example, if 

holistic science directs efforts toward the removal of dams to address broad 

temporal and spatial ecological issues, are vested institutions, industries and 

society as a whole, adaptive enough to follow such directives?  Understanding 

levels of power, effect and value surrounding various land use strategies and 

salmon becomes paramount in answering these questions, especially if we 

consider that influence of constituent bodies and effective land use strategies 

may be what ultimately directs policy. 

Along with hydropower; agriculture, commercial fishing, recreation, 

urbanization, timber harvest and mining have all been identified as land use 

types that directly and/or indirectly impact salmon.  Each type of land use has 

distinct characteristics associated with its operation that may be largely affected 

by shifting conservation strategies and policy surrounding salmon.  Although all 

operate under current recovery strategies; a shift toward larger scale EM would 

affect each one very differently.  Assuming that a larger scale EM approach 

would at the least involve a shift in how the hydropower complex operates (such 

as release regimes that coincide more with the needs of the environment and 
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fish, rather than society), it is understandable that some stakeholders would 

oppose a shift in strategy, while others may embrace it. 

Political Ecology 

The burgeoning field of political ecology (PE) has critically examined the 

role of power and governance surrounding natural resource policy and the 

management of common pool resources.  It emerged in the early 1970’s to fill a 

void perceived by many within the disciplines of anthropology and geography.  It 

was produced in large part to address discourse associated with knowledge, 

power, politics, and governance.  Robbins (2004) recognized the role of political 

ecology as seeking to expose flaws in dominant approaches to the environment, 

as well as debunking current epistemologies within ecosystem science and how 

these may produce misguided political and ecological change.  Furthermore, he 

identifies modernity as a major contributor to how we as humans support and 

further produce the nature-culture binary in an attempt to rationalize, optimize, 

and partition nature (Robbins 2001).   

This PE theoretic is of particular relevance in the debate over how to best 

manage the Columbia River drainage and the recovery of endangered salmon 

and steelhead.  Is constituent body influence the main contributor relative to 

directing recovery strategies or is it plausible that science plays the primary role 

in this decision making process?  Although not able to answer this question in its 

entirety, this research attempts to identify the power of various types of land 

users and their associative effect (such as how their actions compliment recovery 
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efforts), as well as the value they place on salmon as a resource.  It examines 

the correlation of such power and effect to current regulatory strategies and 

governance.  Upon providing insight into whether or not such land use strategies 

would appear to support a shift in policy toward larger scale EM, it once again 

raises the question of whether science or power ultimately directs policy 

surrounding salmon in the Pacific Northwest.   

Research Questions 
 

Unfortunately for salmon, decisions on whether or not to restore 

ecosystem function to the Columbia River drainage do not lie solely in the 

science (Mann and Plummer 2000).  Constituent influence plays a major role in 

determining how recovery policy is ultimately implemented, but to what extent?  

As Clarke and McCool note (1996), various agency players involved in managing 

natural resources more often than not come to the table with highly diverse 

mandates and therefore positions relative to the problems at hand.  This can lead 

to dramatically different perceptions relative to; 1) identifying the specific problem 

at hand, and 2) developing potential solutions to remedy it.  In order to approach 

this problem we must first determine agency capture relative to salmon recovery 

and variance that may exist among land managers (USFS) and regulators 

(NOAA Fisheries).  If strategies are to move toward recovery, constituent 

influence surrounding various types of impactive land use must be understood, 

as well as where those constituents stand relative to shifting strategies.  I have 
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four primary questions relative to the management of ESA listed Spring/Summer 

Snake River Chinook salmon.  

1. Do opinions vary across agencies?  If so, why? 
 
2. How would a shift in recovery strategies toward larger scale ecosystem 

management (EM) effect current operations of various land use 
strategies?  In turn, which land use types and constituent bodies are 
perceived to support such a shift? Which would not?   

 
3. Relative to the direction of salmon recovery, which types of land use 

and/or constituent bodies do current fisheries management professionals 
perceive to:  have the most power, be the most affective, and place the 
most value on salmon as a resource? 

 
4. Is perceived power, effect, and value disproportionate across various land 

use types and in particular their position relative to shifting management 
strategies? 

 
Insight into the distribution of power relative to land uses impacting salmon 

recovery is of fundamental importance.  Advocates of large-scale EM continue to 

push toward shifting policy and recovery strategies.  Vested land users would 

most definitely be affected by such a shift very differently and those holding the 

most power would presumably have a greater role in determining whether or not 

a shift in policy were to occur.  Weighing relative effect and value of these 

various land uses is also beneficial in the sense that we can begin to understand 

overarching goals of various stakeholders and where these may fall in regard to 

continuing the norm in salmon conservation or expanding strategies to focus on 

new directions that are nested more within a larger scale EM theoretic.   
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Methods 
 

Data were collected in and around central Idaho during a three-month field 

period in the summer of 2006.  The main sample consists of a significant portion 

of agency personnel vested in the protection, regulation and management of 

Snake River Chinook salmon throughout the state and is intended to represent 

current perceptions of recognized professionals in the field of salmon recovery, 

land management and policy in Idaho and the greater Pacific Northwest.   

The sample group was selected based on a few specific criteria.  They 

must be recognized professionally as a fisheries biologist and/or land manager, 

with specific focus on anadromous salmonids (salmon), or work at the 

intersection of federal and state policy relative to the implementation of the ESA 

on salmon in the region.  Ultimately this included individuals associated with the 

Idaho Department of Fish and Game (IDFG) and the USFS, who manages most 

of the land designated as critical habitat in the state and are tasked with the 

permitting of various agencies and actions operating therein.   

The Sawtooth National Forest (SNF) in particular manages some of the 

last remaining and most distant spawning habitat left for Snake River Chinook 

salmon.  It has essentially two fisheries biologists that work on issues relevant to 

the forest.  There are three proximate forests to the SNF in Idaho that also deal 

with listed salmon (Boise National Forest, Payette National Forest and Salmon-

Challis National Forest).  Each of these forests has roughly two to four fisheries 

biologists each.  The IDFG employs a small number of professional fisheries 
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biologists throughout the state, of which only a handful work in the geographic 

area of focus, specific to Snake River Chinook salmon.  This sample also 

includes agency players associated with NOAA Fisheries, who represents the 

federal entity tasked with enforcing the ESA and protecting listed Snake River 

salmon throughout Idaho.  NOAA Fisheries’ Snake River Branch currently 

employs around twelve individuals that work as fisheries biologists throughout 

the state with focus specifically on listed Snake River salmon.   

Due to the limited pool of fisheries biologists, I also recruited retired 

individuals that had previously worked for one or more of the three agencies 

identified above, as well as senior level professionals within these agencies 

across the broader Pacific Northwest region (i.e. NOAA Fisheries headquarters 

in Portland, Oregon, Oregon Department of Fish and Game, and the Northwest 

Fisheries Science Center in Seattle, WA).  Although the sample size in this study 

may appear relatively small the above clarification should adequately identify that 

this study is representative of a significant population of fisheries professionals 

available relative to the focus area.   

To address the questions of this research, I collected both primary and 

secondary data.  Primary data collection and analysis utilized a mix of research 

methods including interviews, questionnaires and archival review.  Quantitative 

analysis of questionnaires represents the main focus of this work, supplemented 

by data derived from informal interviews and archival data, which were analyzed 

qualitatively.  In total, 28 interviews and 32 questionnaires were analyzed.  Of 
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theses interviews: eight were conducted with Snake River Branch NOAA 

Fisheries professionals, seven with proximate USFS professionals, six with IDFG 

professionals and an additional seven with senior level individuals within these 

agencies in the broader Pacific Northwest.  The breakdown of questionnaires by 

agency was as follows: USFS (9), NOAA Fisheries in Idaho (13), NOAA 

Fisheries in the Pacific Northwest (6), and Department of Fish and Game (4).   

Questionnaires were given to individuals within these respective agencies 

as a method by which to gauge the perceived effects of various actions and land 

use on salmon, identify their associate levels of constituent power in directing 

salmon recovery and recognize the value they place upon salmon as a resource.  

Questionnaires focused on three main categories relative to various types of land 

use in the region as perceived by fisheries professionals.  They were: 1) power, 

2) value and 3) effect.  Individuals were asked to rate various land use strategies 

and constituent parties, relative to the three main categories above.  These 

values were then pooled and analyzed to identify the role various land use 

strategies and constituent bodies may play relative to directing policy, influencing 

recovery and valuing salmon as a resource.   

To determine if perceived power, effect and value were disproportionate 

across various land use types and in particular their position relative to shifting 

management strategies, data was analyzed for variance and correlation using 

ANOVA and Spearman’s rho respectively.  These were selected as best 

available methods for the analysis of variance across multiple groups (Miller 
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1997), as well as non-parametric correlation testing of ordinal data (Spearman 

1904, Gibbons 1976).  Two factor ANOVAs without replication were run to 

determine means and significance of variance for power, effect, and value 

relative to land use.  In addition, an ANOVA of means was run on land use and 

respective agency perspectives to determine agency capture and levels of 

significant variance across independent agencies involved in the sample.  

Spearman’s rho correlation coefficients were determined relative to ranked 

power, effect, and value of land use types addressed in the sample.   

Semi-formal interviews consisted of questions that gauged the effect of 

various actions taking place within the state, disparities in the regulation of 

various land use activities on salmon and whether or not current regulatory and 

management strategies are consistent with goals of recovery.  Pointed questions 

were asked such as: How would various industries be affected by a shift in 

recovery strategies and which types and constituent bodies do you perceive 

would support a shift toward larger scale EM?  What actions do you feel have the 

most adverse impact relative to recovery of salmon?  Do disparities in policy and 

regulation exist among various types of land use?  And finally, what are the main 

issues that need to be addressed to recover wild salmon populations in the 

Pacific Northwest?  Quotes from various agents engaged in salmon recovery 

were collected and act as ground reference data providing insight into 

disproportionate regulation and directions for recovery.   
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Initial phases of developing this research plan included collaboration with 

NOAA Fisheries, IDFG, SNF and local stakeholders.  All parties were involved 

throughout the duration of this study however responses relative to interviews 

reflect the views and perceptions solely of the participants in the study and by no 

means the formal position of the agency with which they are associated.   

Results 

To determine if there was significant variance across agencies relative to 

their perceptions of the power, effect and value of various land use strategies, 

ANOVA testing was used.  For purposes of analysis, agencies were categorized 

as either managers (which included USFS and IDFG personnel) or regulators 

(which included NOAA personnel).  Results indicate insignificant variance across 

these two agency types with a P-value of .701 (Table 1).  It is therefore 

reasonable to assume that agency players surrounding the question of salmon 

recovery in Idaho and the Pacific Northwest tend to think similarly, at least 

relative to their perceptions of which land use types and constituent bodies carry 

the most power, incur the most deleterious effect on salmon and value salmon as 

a resource. 
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Table 1  
ANOVA testing for variance across agency types (managers vs. regulators) in the field of salmon 
conservation. Results indicate insignificant variance across these two agency types with a P-
value of .701.  It is therefore reasonable to assume that agency players surrounding the question 
of salmon recovery in Idaho and the Pacific Northwest tend to think similarly, at least relative to 
their perceptions of which land use types and constituent bodies carry the most power, incur the 
most deleterious effect on salmon and value salmon as a resource. 
 
 

Source of Variation SS df P-value 

Agencies .102564 1 .700879264 

 
 
 

Interviews with management professionals and associative research 

(Williams 2006, Lichatowich 1999) confirm that various land use strategies would 

be affected very differently by a shift in regulatory approaches.  For example, a 

shift toward larger scale EM would most likely entail that the hydropower complex 

release more water at times of the year that could compromise power generation, 

as well as the needs for water of large-scale agriculture/irrigation interests.  

Interviews and secondary literature suggest that other less traditional land uses 

such as recreation (including outfitted floatboating, and private angling) would 

actually benefit from a “return to the river”.  Local communities would see 

increased revenue in the form of both tourism and taxes (Tisdell 1998 and Neto 

2003).  At the regional scale, commercial fisheries were also identified as an 

industry that may benefit from such a shift in regulatory strategy (assuming that it 

resulted in an increased catch).   

In line with the effects various land use strategies may face relative to 

shifting management strategies, hydropower and agriculture/irrigation were 

identified as industries that would not support a larger scale EM approach.  
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Floatboating, angling, the local community and commercial fishing interests were 

identified as constituent bodies that would support such a shift.   

Hydropower and agriculture/irrigation were considered by far to hold the 

most power, as well as be the most impactive (adversely) relative to the recovery 

of listed salmon.  Questionnaire results indicate that hydropower and 

agriculture/irrigation place the least value on salmon as a resource.   Those land 

use strategies that were recognized to potentially benefit from and support a shift 

in regulatory strategies toward larger scale EM (commercial fishing, floatboating, 

private angling and local communities) showed a significantly lower level of 

power in directing policy and deleterious effect on the resource.  In turn they also 

appear to place the most value on salmon as a resource.  This is displayed 

below in a bar chart that identifies relative rankings for power, effect and value, 

as well as the perceived benefits, or lack thereof, in association with a shift in 

management strategies toward larger scale EM (Figure 3). 
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Figure 3  
Power, effect, and value of various land uses on salmon recovery as ranked by professionals, 
with 5 being the most powerful, most adversely affective and most valued (n=32). Hydropower 
and agriculture/irrigation were considered by far to hold the most power, as well as be the most 
impactive (adversely) relative to the recovery of listed salmon.  Those land use strategies that 
were recognized to potentially benefit from and support a shift in regulatory strategies toward 
larger scale EM (commercial fishing, floatboating, private angling and local communities) showed 
a significantly lower level of power in directing policy and deleterious effect on the resource.  In 
turn they also appear to place the most value on salmon as a resource. 
 

 

Questionnaires demonstrated significant variance in levels of power, effect 

and value across various land use types.   This is largely recognizable relative to 

land use types that would benefit from a “Return to the River” vs. those that 

would not.  ANOVA testing indicated significant variance relative to: power at 

2.62E-39, effect at 7.73E-27 and value at 2.62E-36 (Table 2) across the 6 land 

use types surveyed.  ANOVA of means across the various land use types further 

confirmed variance at a significance level of 1.20E-08 (Table 3).  
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Table 2  
ANOVA testing for variance across 6 different land use types relative to power, effect and value 
placed on salmon as a resource.  There was significant variance in levels of power, effect and 
value across various land use types.   This is largely recognizable relative to land use types that 
would benefit from a “Return to the River” vs. those that would not.   
 

 

Source of variation SS df P-value 

POWER 220.0469 5 2.62297E-39 

EFFECT 101.0417 5 7.7342E-27 

VALUE 193.6667 5 2.61598E-36 

 
 

                      
Table 3 
ANOVA testing for variance of means across various land use types and agencies types 
(managers vs. regulators) in the field of salmon conservation relative to their perceptions of 
power, effect and value associated with various land use types.  Although the ANOVA of means 
resulted in a significance level of .012 for variance across the four agencies, this was considered 
inconclusive due to the sum of squares (SS), error and uneven distribution of the sample, as well 
as specific ANOVA testing described above that recognized no significant variance across 
regulatory vs. management agencies. 

 

Source of Variation SS df P-value 

Land Use  25.78115 5 1.20385E-08 

Agencies 1.702188 3 .011719771 

 

 

Although the ANOVA of means resulted in a significance level of .012 

(Table 3) for variance across the four agencies, this was considered inconclusive 

due to the sum of squares (SS), error and uneven distribution of the sample, as 

well as specific ANOVA testing described above that recognized no significant 

variance across regulatory vs. management agencies.  That said, this is an area 

in which further research would be justified, as a larger and more even sample 

may yield more specific and detailed results relative to how various agencies 
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involved in conserving salmon perceive the power, effect and value of affective 

land users in the region. 

Questionnaires demonstrate a strong correlation relative to levels of power 

vs. effect, power vs. value and effect vs. value of various land use strategies.  In 

other words, management professionals perceive those agencies that hold the 

most power, to also have the most adverse impact on salmon recovery, as well 

as valuing salmon less as a resource.  On the other hand, land use types and 

constituent bodies that would perceivably support a shift toward large-scale EM 

place more value upon salmon as a resource and were recognized as having 

less of an impact on the recovery of salmon.  At the same time however these 

land use types hold less power relative to shifting policy in such a direction.  

Spearman’s rho analysis demonstrates correlation coefficients of .620, .444 and 

.634 respectively (Table 4). 

 

Table 4  
Spearman’s rho correlation analyses of power, effect and value placed on salmon as a 
resource and based on questionnaires from fisheries professionals in the field of salmon 
recovery. 
 

Spearman’s rho Correlation Coefficient 

POWER vs. EFFECT .620 (*) 

POWER vs. VALUE (-) .444 (*) 

EFFECT vs. VALUE (-) .634 (*) 

                  * Correlation is significant at the 0.01 level (2-tailed). 
    

 

Overall, those land use types that would not benefit from a “return to the 

river” demonstrated higher levels of power, and higher levels of adverse impact.  
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Coincidentally, they also demonstrated low levels of value relative to conserving 

salmon (Figures 4 and 5).  Although difficult to determine how this may ultimately 

play out relative to directions in management it is rather predictable and a bit 

unnerving that those industries holding the majority of power are also the most 

affective (adversely) and place the least recognized value on recovery.  
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Figure 4  
Power and effect of various land use types and constituent bodies on salmon recovery as 
perceived by recognized fisheries professionals.  Those agencies that hold the most power are 
perceived to also have the most adverse impact on salmon recovery. 

Spearman’s rho 

Correlation Coefficient = .620 

Sig. (2-tailed) < .01 
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Figure 5  
Value and effect of various land use types and constituent bodies on salmon recovery as 
perceived by recognized fisheries professionals.  Land use types and constituent bodies that 
would perceivably support a shift toward large-scale EM place more value upon salmon as a 
resource and were recognized as having less of an impact on the recovery of salmon.   
 

 
 
Of the 28 interviews conducted with professional fisheries biologists, land 
 

managers and policy makers in the region, the actions most frequently identified 

as having the most adverse impact on the recovery of listed Snake River 

Chinook salmon included: current water use and policy (i.e. dewatering of 

spawning habitat by agriculture), genetic dilution of wild populations from 

hatchery stocks and above all, upstream and downstream passage constraints 

due to the lower four Snake River dams.  Fisheries professionals also identified 

shifts in: species assemblage structure, flow and temperature regimes, and loss 

of historic spawning and rearing habitat throughout the entire drainage as 

Spearman’s rho 

Correlation Coefficient = -.634 

Sig. (2-tailed) < .01 
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primary issues of concern and directly related to water use/policy and the 

hydropower complex.   

Most of the actions identified occur relative to land use strategies 

operating at a scale that cannot be remedied at the local level.  Interviews also 

consistently recognized that federally managed actions occurring at the local or 

habitat level are highly regulated, while federally managed actions occurring at 

the regional level or watershed scale remain minimally regulated (i.e. 

Hydropower).   

Eighty two percent of those interviewed considered these (and other) 

disparities in management and regulation an issue of major concern and not 

consistent with goals of recovery or sound science.  Of the five experts that did 

not consider these disparities to be of major concern, distribution across 

agencies was insignificant (one from NOAA, one from the IDFG, one from the 

SNF and two from expert sources outside of the local area).   

The main contributors leading to these disparities were recognized as 

political power and levels of governance associated with the management of 

specific actions.  By far the main contributor to disparities in policy lies at what 

scale of governance the action is managed.   While local level issues under 

federal control are considered for the most part to be highly regulated, private 

and state actions are still considered minimally regulated, even though they are 

perceived to pose the most risk to salmon habitat at the local level.   Relative to 

local level disparities, one expert insisted that although evident and inconsistent 



 126 

with goals of recovery, these in particular are not an issue of concern as “they 

are inconsequential, dams are the real issue!”  Policy and implementation were 

consistently recognized as primary issues of concern that need to be resolved 

before salmon/ecosystem conservation measures can begin to see real 

progress.  Specifically, professionals identified the need to form larger scale 

policy and recovery directives that recognize the holistic nature of the system and 

work toward restoring historic flow regimes and ecosystem function.  And, while 

most recognize there is talk of a larger EM approach, major consensus is that it 

has yet to be implemented.  The following quotes from agency professionals 

provide reference. 

 

“We continue to focus on flawed myopic policy that attempts to address over 100 

years of habitat loss, while we ignore watershed scale issues such as dams and 

the barging of salmon.  We need more collaborative conservation efforts.” 

 

“We still don’t see the system holistically, we like to partition it.   

It is much easier that way” 

 

“We must get back to a natural system.  Natural critters do better in a natural or 

unaltered system vs. an unnatural or altered system.” 
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Interviews revealed significant concern over how the government 

continues to subsidize groups with stronger lobbyists and more power that do not 

appear to support the recovery of salmon.  Some explanations cited for this 

include: less social commitment to the environment and economic inequalities 

across land use types.  Many participants in the study also cite the potential 

misrepresentation of how various land uses contribute to recovery.  For example, 

hydropower and agriculture are implementing mitigation efforts to offset their 

negative effects on salmon, rather than specifically reducing such effects.  

Similar on many levels to the use of carbon credits to offset greenhouse gas 

emissions, some professionals suggest that this can be misleading, especially for 

a general public unfamiliar with technical jargon and the specific issues 

surrounding the salmon debate.     

When asked if they perceived current regulatory strategies to be 

consistent with the recovery of listed Snake River Chinook salmon, 15 of the 28 

management professionals stated “no”.  One contributor identified with this was 

an administrative focus placed upon short-term goals rather than long-term, as 

well as the inequality in addressing state vs. federal actions and how this varied 

across spatial scales.  For example, federally managed activities occurring at the 

local level are highly regulated, while those occurring at the regional level 

minimally regulated relative to their effect on listed salmon.  Although many 

consider current strategies to be well intentioned, they perceived current 

strategies as going after the small issues, while failing to address major issues 
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that often times occur at the regional level and impact larger ecosystem function.  

In turn, we see disparities across levels of power and scale, as restrictions are 

placed more readily upon small voice stakeholders with little power and/or 

organization.  This is consistent with questionnaires and recognizable in the 

quote below. 

 

“We tend to regulate those that will allow themselves to be regulated.  You never  
 

pick a fight with the biggest dog on the block!” 
 

Agency professional 

 

Conclusions & Recommendations 

Consistent with many other natural resource dilemmas facing us today, we 

are at a fork in the road where our decisions relative to salmon will ultimately 

secure their recovery or demise.  Professionals in the field are discouraged by 

the significant variance in levels of power, effect and value across various land 

use strategies.  In addition, the negative correlation between power and effect 

across land uses and constituent bodies relative to their value placed upon 

salmon as a resource should raise concern.   

Perhaps even more telling is the perception of societal acceptance, or at 

the least complacence, that has allowed such a recognizable cultural, 

environmental and economic resource to diminish.  Have we as a society truly 

lost our value of nature, in the sense that we are more motivated by short term 
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goals and instant gratification such as cheap power and uncurbed urban sprawl?  

This is distressing, especially since nature society theory has demonstrated that 

support of the human-nature binary can have devastating effects upon the 

environment and sound conservation strategies, especially in a sustainable 

sense (Braun and Castree 1998 and Botkin 2000).  As with most conservation 

decisions, the recovery of salmon will continue to rely heavily on socio-political 

components and if ultimately deemed important, require consilience (Wilson 

1998) across disciplines, agencies and space.   

 The field of PE has consistently demonstrated the role power and 

modernity play in the management of natural resources (Robbins 1998, Blaikie 

1999 and Robbins 2004).  In the case of listed Snake River salmon the 

disproportionate distribution of power across constituent bodies has resulted in 

securing management paradigms that do not place priority on sound science and 

in turn, continue to leave the species at greater risk.    The ESA requires that we 

conserve listed species, but our elected officials determine how fast the agencies 

move towards this goal.  Currently we are choosing actions that provide smaller 

benefits to the species and result in lower societal risk.   

Assuming salmon recovery is the goal; professionals within the field 

strongly support a shift in management toward a larger scale EM approach.  

Such a shift would potentially restore many of the abiotic and biotic variables 

associated with healthy and historic salmon runs, while at the same time 

providing enhanced economic, cultural and environmental benefits to local 
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communities throughout the region (Lansing et al. 1998, Tisdell 1998, Postel and 

Richter 2003, and Williams 2006).  Implementing such a shift may prove difficult 

however as constituent bodies holding the majority of power surrounding 

management remain vested in continuing the status quo and preserving other 

societal benefits such as cheap power, water and flood control.  In addition, 

many of these constituent bodies are ultimately responsible for appointing the top 

level officials of our federal agencies that determine directions in salmon 

recovery.  This places said appointees in a very precarious position and is 

perhaps why some federal programs still support land use types that continue to 

have the most negative effect on salmon rather than a shift in management 

strategies toward larger scale EM and a “return to the river”.     

Disciplines nested in the ecosystem sciences have evolved to be holistic 

in nature relative to managing endangered and threatened species.  As such 

they no longer focus on physical and biological processes alone, but also 

consider the social, cultural and political components that affect recovery.   Over 

the last decade the fields of landscape ecology and EM have followed suit, 

working toward unbounding how we currently recognize natural and physical 

systems.  It is fundamental that we address the social, cultural, political and 

ecological when developing management strategies, if they are to be sustainable 

and successful (Grumbine 1994, Clarke and McCool 1996, and Burgess 2001).  

To recover listed Snake River salmon in the Northwest, salmon recovery 

strategies must follow suit and time is of the essence. 
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Best practices both academically and professionally now recognize the 

importance of large-scale ecosystem function.  Furthermore, research within the 

field has demonstrated the importance of developing conservation strategies that 

expand spatial scales and protect ecosystem function at the watershed level 

(Williams 2006).  A return to the river, in the ecological sense is a step in that 

direction.  And, although economically, culturally and environmentally rewarding, 

such a shift would pose difficult challenges, not only to the professional 

community, but to society in general.   

How do we proceed toward protecting large-scale ecosystems while at the 

same time promoting cultural, social, economic and political growth?  As many 

opposed to shifts in management strategies would like the public to believe these 

concepts are by no means mutually exclusive (Tisdell 1998, Neto 2003).  Shifting 

social paradigms toward recognizing this may pose the most daunting task, 

especially in a society that seems to be driven by short-term incentives and 

instant gratification, not recognizing the potential gains that can be accrued 

through healthy and sustainable ecosystems.   

Salmon have proven their resilience when given the opportunity to 

recolonize previously inaccessible historic habitat (Montgomery 2003, Williams 

2006), but their window of opportunity is closing fast.  If declines of wild salmon 

continue at current rates, many estimate numbers will pass below those 

necessary for recovery anytime between 2008 and 2017 (Oosterhout and Mundy 

2001).  For runs to be recovered, government agencies tasked with this 
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responsibility must be held accountable.  Although their current actions are 

considered by many surrounding the issue to be well intentioned they appear to 

be bound by policy that does not allow them to take the necessary action toward 

recovery of the species (Mann and Plummer 2000, Fornander 2008).   

The federal government appears to remain vested in merely mitigating 

negative effects caused by the hydropower complex, as opposed to requiring a 

shift in operating strategies that would actually reduce overall effects on salmon, 

and promote recovery.  If recovery efforts are not to remain pure folly and society 

deems them important, NOAA Fisheries as the regulatory body must place more 

emphasis upon regulating actions that adversely impact salmon at the watershed 

scale.  Moreover, a shift in administrative interpretation and implementation of 

the ESA must facilitate this (Fornander 2008).   

I offer the following policy recommendations to work toward recovering 

wild Snake River salmon.  1) Stricter requirements on hydropower and other 

regional scale land use types that are not consistent with a large-scale EM 

approach to recovery.  2) Incentives and assistance for states to address flawed 

water policy that does not recognize water left in the system as a beneficial use.  

3) Additional incentives for recovery efforts taken on by the private sector and 

harsher restrictions on water use and development at the local level.  And, 4) 

Continue working toward solutions that will restore connectivity and historic fluvial 

processes to the Columbia River Basin by decreasing direct effects associated 

with specific fragmenting land use types, rather than mitigating such effects 
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through various other means such as small-scale habitat improvement upstream, 

barging and hatcheries. 

That said however, habitat improvements at the local level must continue, 

as they have had positive results (NRC 1996).  Hatcheries (in certain cases) 

should also continue to assist in the initial recovery of diminished stocks.  They 

should not however be considered a permanent fix as many of the effects of 

hatchery fish on wild fish remain to be fully understood.  Research has 

demonstrated that hatchery influence on wild populations can have direct and 

indirect effects such as hybridization leading to reduced fitness of wild stocks and 

interactions between wild and hatchery fish that occur without direct genetic 

exchange (Leary et al. 1995, and Waples 1991).  Although important, these two 

strategies cannot remain the primary focus of administrative action (as they have 

been in the past).  If management strategies are to shift toward a larger scale EM 

approach, as they must for recovery, precedence upon adjusting land use that 

has altered the ecological integrity of the watershed as a whole must take place.  

This becomes especially important with the added uncertainty surrounding global 

climate futures.  It is a foregone conclusion that within the next decade we will 

most surely face other challenges to sustaining coupled natural and human 

systems confronted with profound changes in climate and shifting environmental 

baselines (Stewart, Cayan and Dettinger 2004).  

Constituent bodies that would support such a shift in regulatory strategies 

however do not currently have enough power to shift policy in such a direction.   
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These include, but are by no means limited to: commercial floatboating, 

recreational fishing, commercial fishing and local communities.  The power of 

constituent bodies plays a prominent role in how policy surrounding salmon in 

Idaho and the greater Columbia River Basin is implemented.   

With this in mind, I recommend that less represented agents (such as 

recreation and local community interests in this case) pool their efforts and work 

toward developing larger constituent bodies that extends across the region.  

Floatboaters on the SNF for example may find strong allies that operate on more 

recognizable reaches such as the Middle Fork of the Salmon River, the Snake 

River and the Clearwater drainages, not to mention salmon rivers in Washington, 

Oregon, California and British Columbia.   

Although federal level agencies must lead this charge, it is ultimately the 

role of society to direct government toward whatever policies they choose to 

support.  As such, it becomes the responsibility of the people.   Many changes 

must take place if we are to move toward recovering listed salmon in Idaho and 

the greater Pacific Northwest.  First and foremost, there must be a societal shift 

in attitude which begins to once again recognize the importance of protecting 

ecosystem integrity and our inherent link to nature in a holistic and sustainable 

sense.  This will involve societal compromises that may be difficult in the short-

term but will provide long-term ecological benefits across the region.  If we 

choose the alternative of no action, the costs may be immense.  In this case it 

will almost certainly be the extinction of an icon that has shaped not only the 
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cultural and societal fabric of the Pacific Northwest, but represents a keystone 

species that forms the foundation of natural ecological processes across the 

entire Pacific Rim.   

Disparities in power surrounding salmon are not a novel concept.  

However, do we just continue to accept it and reproduce the status quo or do we 

as a conscious society work to direct future decisions and extend our concept of 

what is possible by challenging the current day human-nature binary?  If we as a 

species fail to adjust to what current trends indicate, the result will most likely not 

be global destruction, as worst case scenarios may suggest.  Rather, we may be 

subject to a similar fate of great civilizations such as the Maya, who once 

flourished in what is now known as Guatemala, Belize, and southern Mexico.  

Although not known for certain, one dominant theory for their collapse is that they 

were unable to curb their consumption of natural resources or simply unaware of 

the effect they were having on their environment, becoming a product of their 

own demise (Fellmann et al. 1999).  Unlike those before us, we may no longer 

claim ignorance in regard to the effect we have had (or will continue to have) on 

biodiversity or ecosystem function.  Regardless of our choices we make them 

knowingly, or at least assumingly so.   

If nothing else, nature has shown its resilience to varying degrees of 

abiotic, as well as biotic events that have worked to shape the nature we 

currently recognize and accept.  After all, nature has been shown to recover from 

hurricanes, tornados, flood, and fire.  But can it survive the human race?  
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Perhaps a better question may be, is it worth finding out?  It is inevitable that we, 

as the greatest keystone species of our time, will continue to shape and produce 

nature in a framework that facilitates our social and cultural needs as well as our 

values.  How we choose to construct this framework remains in question.  We as 

individuals ultimately choose, as Sylvia Earle (1995) points out in her challenging 

statement.  “Shall I or shall I not, provide a market for endangered species by 

ordering them in a restaurant?  Shall I or shall I not vote for this person -- or that?  

Shall or shall I not bend over to remove a piece of junk from the beach?”  We can 

become a productive and beneficially interactive component of the ‘web of life’, 

increasing global stability and resilience, or we can continue down the path of 

modernity, that attempts to bound nature into a form that is rationed, operational, 

and measured, until that is, it chooses to breaks free.   
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