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Salmonid Rivers Observatory Network (SaRON)

Brief Description of the Project
www.umt.edu/flbs/Research/SaRON.htm
Introduction

The Flathead Lake Biological Station (www.umt.edu/flbs) of The University of Montana in conjunction with the Wild Salmon Center (www.wildsalmoncenter.org) and a number of other cooperators has assembled a multi-disciplinary team of scientists to document salmonid (salmon and trout) biodiversity and productivity, as controlled by natural and human processes, in a suite of pristine Pacific salmon river ecosystems (observatories). The research focuses on salmonid habitat requirements that appear to vary with life history stage and in relation to population structure. 

The two main themes of the research are 1) that productivity and diversity of salmonids are linked directly to the types, amounts and quality of habitat available to them and 2) that this habitat is a constantly shifting mosaic controlled by natural biophysical processes. We call this concept the Shifting Habitat Mosaic (described in detail in Stanford et al. 2005).  Production and diversity appear to be highest in unconstrained floodplain reaches of rivers where there is an abundance and variety of off-channel habitats such as springs, secondary channels, backwaters, beaver ponds, and wetlands.  

Processes that are continually creating this variety of habitats can be disrupted by human activities, so studying the ecology of large, intact systems with a range of characteristics is essential for understanding and effectively conserving healthy, productive salmonid rivers.  This knowledge also can help guide restoration efforts on rivers which have already experienced reduced salmonid production as a result of human activities.  

Project Goals

The SaRON goals are 1) To quantify biophysical processes producing the Shifting Habitat Mosaic and relate that to the associated salmonid biodiversity and production in the observatory rivers; and 2) To use this information to devise and promote new conservation and management strategies for salmon rivers and for restoration of altered rivers.

SaRON Sites and Cooperators

SaRON is funded by the Gordon and Betty Moore Foundation and has been underway since 2001, with research on the Kol and Utkholok Rivers of Kamchatka, Russia, in collaboration with Moscow State University and the Wild Salmon Center.  In 2004, research began on the Kwethluk River in the Yukon Delta National Wildlife Refuge, Alaska, in conjunction with the US Fish and Wildlife Service.  Also in 2004, research commenced on the Kitlope River of British Columbia, in cooperation with the Haisla First Nation through the Na'Na'Kila Insitute and the Kitamaat Village Council, with the BC Provincial Government (BC Parks and BC Ministry of Environment), with the Canadian Federal Government (Department of Fisheries and Oceans), and with the assistance of the Alcan Corporation.  In 2005, research began on the Lower Skeena River near Terrace, British Columbia with the participation and cooperation of the Kitsumkalum Band of the Tsimshian First Nation, and continued involvement of the Canadian agencies also involved with the research on the Kitlope.  In 2006, work began on the Taku River (BC-USA) with the Taku River Tlingit First Nation.  
New cooperators and collaborators are continually being identified and approached.  These rivers will be studied for up to 10 years in order to allow for long-term measures of processes and responses.  Other large rivers in the Pacific Rim may also be added to the Observatory Network, including several restoration sites in Washington, such as the Elwah and Hoh Rivers on the Olympic Peninsula and the Yakima River.
Methods

●  Remote Sensing and Multi-Spectral imagery technology together with field mapping is used to classify and quantify different aquatic and riparian habitat types.

●  Acoustic Doppler Profiling technology is used to measure depth and velocity and to characterize hydro-geomorphic characteristics of the study rivers and to link those characteristics to processes, production, and/or past events.

●  Water temperature patterns and other physical attributes, such as wood debris, substratum size and groundwater upwelling, are used to characterize habitat types found within the Shifting Habitat Mosaic and are viewed as primary controllers of salmonid food supplies, growth and reproduction.

●  River chemistry and nutrient availability in the different rivers and habitat types are measured and examined in relation to productivity of food webs within habitat types.

●  Plants and animals, including aquatic invertebrates, algae, particulate organic material, fish (both salmonid and non-salmonid) and terrestrial vegetation associated with salmonids in the suite of habitat types are examined in a food web context for Marine Derived Nutrients with stable isotope analysis and for food quality with lipid analyses.

●  Non-lethal tissue sampling (fin clips) of the different life stages of fishes, initially focused on rainbow-steelhead, are used to document population genetic structure.

●  Measurements of salmonid lengths and weights and analysis of, otoliths, morphometry, and scull and bone structure are used to determine growth rates and life history strategies.

●  Salmonid biodiversity, habitat and diet selectivity, density, movement, and growth rates in the suite of different habitat types are quantified by electrofishing and snorkelling surveys coupled with measurements of length and weight and analysis of scales and otoliths and genetic studies.

●  Modeling of nutrient and material cycling are being used to predict potential productivity of different habitat types with different rivers and their floodplains.

●  Modeling of climate change is used to predict the potential effects on salmonid rivers.

General Philosophy of SaRON


SaRON is a long term research project focused on the most pristine rivers around the Pacific Rim.  SaRON seeks no management authority. Our aim is to inform people, particularly local managers and citizens, about the science of salmonid rivers and strong influences such as climate variation, dynamics of ocean processes, harvest, hatcheries and habitat quantity and quality on long term salmon productivity.  Where possible we include local people, particularly First Nation peoples, in the research activities.  Our motivation is to help sustain Pacific salmonids for future generations through improved understanding of salmonid river science.  For the details of SaRON, see www.umt.edu/flbs/Research/SaRON.htm , or you can contact us at: 
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