
 

                                                     Our research has also shown that the  
                                                     tall grasses growing next to the head- 
water streams are an important link in stream food chains. The grass 
flops over into the stream, where it becomes the framework for algae to 
grow on. The insects then eat that algae and ultimately become food for 
young salmon. We’ve dubbed these young fish 'grass-fed salmon!’ 
 

Our important research is unraveling the mystery of how our landscapes 
are connected to headwater streams. This enables us to promote the 
protection of essential elements of the landscape that are most impor- 
tant to young salmon and work with community partners, such as the 
Kachemak Heritage Land Trust and Cook Inletkeeper, to help inform 
local landowners on how they can help maintain healthy headwater 
nurseries for those young salmon in the hills.  

 

 

 

 

 

 

 

We encourage you to become  

involved in our many research and 

education projects and programs. 

 And if we can assist you in any 

way, please contact the Reserve 

office at (907) 235-4799 or  

dfg.dsf.kachemak-bay@alaska.gov. 

   

Alaska Islands & Ocean Visitor Center 

95 Sterling Hwy, Suite 2 

Homer, AK 99603 

Phone: (907) 235-4799 

Fax: (907) 235-4794 

dfg.dsf.kachemak-bay@alaska.gov 

www.kbayrr.org 
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 PULSE OF THE BAY 

 

Salmon in the Hills 
By Coowe Walker, Watershed Researcher 

 

All around Kachemak Bay and all over coastal Alaska are wee streams in the 
uppermost reaches of our watersheds that barely resemble what we would call a 
salmon stream. Since 2006, Kachemak Bay Research Reserve has been leading 
regional research efforts to learn about these often remote and previously unstudied 
waterways. We have learned that these tiny streams—the headwaters and origins or 
our rivers—are, in fact, very important nurseries for juvenile salmon.  
 

Most upland streams in Alaska are considered to be fishless because they are too 
small, too steep, and flow too quickly to be conducive to juvenile fish rearing. However, 
we’ve found that headwater stream habitats of the Anchor River, Deep Creek, Stariski 
Creek and Ninilchik River have unique characteristics and are full of fish. More than ¼ 
million juvenile salmonids are using these streams! These important fish rearing 
habitats are also predominantly located on private property, which makes them 
susceptible to impacts from development activities. Those who own property through 
which a headwater stream flows most likely have salmon in their hills. 
 

Why are the landscapes of the lower Kenai Peninsula so productive as salmon habitat? 
KBRR’s research on nutrients and streamside vegetation shows that nitrogen leaching 
from alder roots into the soil and then into the streams is a significant driver of stream 
productivity. Alder is a 'nitrogen-fixer,’ which means that the root systems of alder are 
able to take atmospheric nitrogen and convert it into a form that is biologically useful to 
organisms. Not many plants in our landscapes can do this. As nitrogen is typically in 
short supply within aquatic systems, inputs of this basic nutrient become very important 
to promoting algal growth. This, in turn, fuels stream insect (e.g. mayflies, caddisflies) 
production, which then moves through the food web to provide food for young salmon. 
We now know that alder is important to keeping our headwaters healthy.  
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Why They Matter 

From the helm… 
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If you are one of those people fortunate enough to live and work in Alaska, you know 

the value of salmon. And not just the economic value, but the recreational, cultural 

and spiritual value they bring to the state’s residents. Our summers revolve around 

salmon runs, and families set their social calendars by run timing. But how can we be 

certain that the salmon will return? How many will fill the streams and, ultimately, our 

freezers? Fishery managers struggle with these questions every year as they 

balance harvest (sustainable populations) with escapement (how many fish return to 

spawn). Researchers at the Kachemak Bay Research Reserve conduct a variety of 

salmon research projects and provide new or improved observations and findings 

that ultimately help our local fishery managers make management recommendations 

and decisions. Over the past several years, we’ve looked at juvenile salmon rearing 

habitat and how the surrounding watershed helps to drive  

productivity of our streams. We’ve also been looking at where  

juvenile salmon stay during the long winter months and if they  

grow when their environment is encased in snow and ice. And  

we’ve spent many years looking at how young salmon use our  

estuaries, which has led to some very interesting findings!  
 

You don’t have to be on the Kenai Peninsula very long to  

realize that salmon drive our economy and way of life. I’m  

excited that the work we’re doing here at the Reserve is helping  

to ensure a strong economy, sustainable salmon populations,  

and healthy habitats that support our fisheries into the future.  

    

 

 
Terry Thompson 

Reserve Manager 
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Fisheries Research Projects…  

Terry Thompson 

                                               Since the Kachemak Bay Research Reserve came to be, our staff has included a  

                                               watershed specialist with a particular passion for learning about juvenile salmonids and  

                  their freshwater habitats. Coowe Walker helped develop the Reserve’s site profile and  

                     then moved on to writing grants for funding research projects to identify how the land- 

          scape and juvenile fish are related. One of the Reserves’ 5-Year Research Plan goals is 

to          to provide coastal decision-makers and habitat managers with a model of juvenile salmon  

        use of headwater stream habitat within our region. As our landscape changes over time,  

        impacts to first and second order streams—those small waterways in the hills or at the  

        upper reaches of our watersheds where juvenile salmon live—become increasingly  

        important. While Coowe’s public presentation titles have been colorful—such as “Salmon  

        in the Hills” and “Grass Fed Salmon,” the publications resulting from over 10 years of  

        research here have been groundbreaking for our region and beyond. In addition to adding  

        new findings to what is known about salmon habitat use on the lower Kenai Peninsula,  

        the Reserve is also collaborating in the development of the Kenai Peninsula Fish Habitat  

        Partnership’s freshwater and marine planning processes. This partnership is helping us  

        develop research priorities to further identify landscape connections (such as hydrology,  

        topography, vegetation, and nutrient flow) driving variability in headwater streams and  

        factors influencing survival in estuarine and marine habitats for juvenile salmon.   

 
 

Angie Doroff 
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                                                                           Freshwater wintering habitat for juvenile salmon is considered an  
          important limiting factor to salmonid populations in Alaska; however,  
          little is known about the ecology of wintering coho salmon populations  
          here. Researchers at the Kachemak Bay Research Reserve are  
          assessing overwinter condition and survival of juvenile coho salmon  
          relative to habitat in the Anchor River watershed and conducting a  
          basin-scale survey using remote sensing imagery to identify and  
          characterize critical habitats for sustained coho production. This exciting  
          project, funded by the Alaska Department of Fish & Game and the  
          Alaska Sustainable Salmon Fund, began in 2010, with field work  
          commencing in the fall of that year. Working with project partners—the  
          University of Alaska Anchorage and the University of South Florida— 
          KBRR’s watershed research team captured coho at 25 sites along the  
          south fork of the Anchor River to determine catch per unit effort of  
          juvenile coho salmon to habitat conditions within the sites. They also  
          collected information on fish length and tagged a subset of the captured  
          fish for later recapture during outmigration the following summer. 

 

Data from the first two years of the study demonstrated that habitats with groundwater input are more favorable to 
juvenile coho salmon than those without; but it became evident that all groundwater habitats are not equal. To better 
understand how differences in groundwater input may affect survival and growth, we are intensively studying a few 
overwintering habitats and PIT-tagging juvenile coho to track their progress over the winter. Last October we PIT-
tagged juvenile coho salmon at sites that represent a gradient of groundwater influence (see examples below), and this 
spring we’ve been back in the field recapturing tagged fish.  
 

In addition to learning that juvenile coho prefer groundwater-fed habitats for overwintering, we’ve also learned that 
dissolved oxygen and invertebrate (prey) density play a role in where young salmon overwinter and that microhabitat 
variability—especially in the form of temperature and oxygen patches—may have a strong influence on fish survival 
and growth. Last fall we collected stomach samples (using gastic lavage so that the fish could be returned alive to the 
stream) from a subset of juvenile fish in order to assess their diets. We are currently analyzing the diet data and 
exploring the spatial and temporal differences in overwintering habitat for coho salmon. Stay tuned for updates and 
findings from this unique study! 

  

Deploying a minnow trap through a drilled  

hole for recapturing juvenile coho salmon. 

Overwintering Salmon Research 
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Open groundwater seep at study site (before augering). 
 

Site with moderate groundwater influence. 

http://www.adfg.alaska.gov/index.cfm?adfg=kbrr.home
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NEW Watershed Map Created at KBRR  
To download this map, go to 

http://kbaycouncil.files.wordpress.com/2012/09/kbay_sheds_logos_8x113.jpg 

 

 

 

 
Steve Baird at the Kachemak Bay Research Reserve recently completed this map  

of the major watersheds of Kachemak Bay and the Anchor River.  

              KBRR’s   Community Members        Agency Members 

   Community Council       Donna Aderhold   Marianne Aplin, FWS/AMNWR 

            Ralph Broshes                Kris Holderied, NOAA 

        Derek Bynagle          Brenda Konar, UAF 

                                  Charles Francis                 Ginny Litchfield, ADF&G 

         Bob Hartley     Roger MacCampbell, ASP 

James Hornaday, Vice Chair         Phil North, USEPA 

                                                            Steve Lewis              Ted Otis, ADF&G 

                   George Matz, Chair        Tim Stevens, ADEC 

                                                                   Michael Opheim               Rick Thompson, ADNR, MLW 

                                                                Rebekah Jones, NPS / Lake Clark 

                                                       Tom Dearlove, Kenai Peninsula Borough 

 

 

   

Learn more about the Community Council and happenings at the Kachemak Bay NERR at 

http://kbaycouncil.wordpress.com 

Did you know… 

The Kachemak Bay watershed has approximately 880,746 acres and the Anchor River watershed  

has approximately 114,814 acres. Combined these watersheds total 1,025,560 acres! 

 

http://www.adfg.alaska.gov/index.cfm?adfg=kbrr.home
http://kbaycouncil.files.wordpress.com/2012/09/kbay_sheds_logos_8x113.jpg
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By Stacey Buckelew, Coastal Training Program Coordinator 
 
Kachemak Bay Research Reserve staff joined colleagues on April 17

th
 and 18

th
 for the Kenai Peninsula Fish Habitat 

Partnership’s (KPFHP’s) first Science Symposium—Linking Science to Action—at the Alaska Islands and Ocean Visitor 
Center. Over 70 participants from non-governmental organizations, private industry, local government, State and 
federal resource agencies, and representatives from Alaska Tribes met for two days of information sharing and 
collaboration focused on fish habitat of the Kenai Peninsula. 
 

The Research Reserve is working with 24 other organizations within the KPFHP to create and foster effective 
collaborations to maintain healthy fish, healthy people, healthy habitat, and healthy economies within the Kenai 
Peninsula Borough. The KPFHP was recognized as a Fish Habitat Partnership in 2010 under the National Fish Habitat 
Action Plan, which is designed to raise awareness of fish initiatives, assign priorities, and generate annual 
Congressional support to improve aquatic habitat. KPFHP is the third such partnership in Alaska and the 15

th
 in the 

U.S.  
 

April’s two-day symposium began with an opening address by Kenai Peninsula Borough Mayor, Mike Navarre, who 
applauded efforts by local partners working to ensure healthy fish habitat. Robert Ruffner, KPFHP Coordinator and 
Executive Director of the Kenai Watershed Forum, provided an overview of the KPFHP’s draft final Conservation 
Action Plan (CAP). The CAP was undertaken by the KPFHP during 2012 to identify threats to freshwater and marine 
systems and their level of impacts. Draft targets identified by the Partnership to aid in protecting healthy aquatic 
systems were unveiled at the meeting. Participants also discussed conservation targets and shared ideas about how 
these threats could be mitigated. Feedback generated from the sessions will be incorporated into the final 
Conservation Action Plan, which is expected to be completed this summer. 
 

The KPFHP symposium also featured salmon-related science presentations and posters from projects happening on 
the Kenai Peninsula. Coowe Walker made two presentations about KBRR’s research on juvenile salmonid use of 
headwater streams as rearing habitat and the wintering ecology of juvenile coho salmon in the Anchor River. Jasmine 
Maurer discussed KBRR research on juvenile salmon use of the glacially-fed Fox River delta. And Tammy Hoem-
Neher presented results of juvenile coho salmon life history research conducted as a KBRR Graduate Research 
Fellow. A big highlight of the event was a keynote presentation and science communication workshop by Dr. Randy 
Olson, who engages the art of storytelling in the mass communication of science. Randy shared tips and tricks to assist 
scientists in crafting more compelling deliveries of complex and technical information.  
 

The KPFHP and its Steering Committee— 
which includes KBRR’s Community Council  
member Ginny Litchfield from ADF&G’s  
Habitat Division—will convene regularly  
throughout the spring to finalize the  
Conservation Action Plan. The Science  
Symposium is expected to be held annually  
to allow for continued engagement to help  
ensure that future generations of Alaskans  
have healthy, sustainable fish and aquatic  
ecosystems.  
 

To learn more about KPFHP, visit  
http://www.kenaifishpartnership.org/. 
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Scientist and author Randy Olson brings the art of storytelling to scientists  

at the KPFHP Science Symposium in April. 

Did you know… 

ADF&G’s Anadromous Waters Catalog 

documents almost 1,000 streams within 

the Kenai Peninsula Borough having 

one or more species of salmon 

rearing or spawning in them. 

Linking Science to Action 
 

http://www.kenaifishpartnership.org/
http://www.adfg.alaska.gov/index.cfm?adfg=kbrr.home


 

                                                                                This year KBRR educators Catie Bursch and Carmen Field brought  
   the Reserve’s salmon research to life for 120 Homer junior high  
   and high school students as part of our Salmon Ecology education  
   program. 

 

Homer High School teacher Vicki Lowe’s Advanced Science      
   students found our Salmon Ecology slide show very engaging and    
   informative. The students learned about Alaska salmon diversity  
   and identification, salmon life cycles with a special focus on their  
   prey (macroinvertebrates) within streams and estuaries, and  
   KBRR’s salmon-focused research projects—our headwater stream  
   work and research undertaken in the Fox River Flats since 2009.  
   Students especially liked the associated hands-on activities, which  
   included investigating salmon stream habitat conditions  
   (temperature and salinity), learning to identify juvenile salmon, and  
   observing live macroinvertebrates.  

 

Catie and Carmen also brought the Salmon Ecology program to  
teacher Margi Blanding’s seventh grade students at Homer Middle  
School. Over two days, these students learned about identification  
and life cycles of Alaska’s five native salmon species and rainbow  
trout/steelhead, KBRR’s salmon research efforts, and macro- 
invertebrates. These younger students enjoyed similar hands-on  
activities to those shared with the high school kids, with more time  
built into their schedule for finding and identifying live macro- 
invertebrates. They also had fun with an activity exploring the  
connection between fly fishermen and salmon/trout prey species,  
using a Fooling Salmon fishing fly quiz board borrowed from the  
Kenai National Wildlife Refuge.  

 
7

th
 grade  students measuring salinity and 

 temperature  during a November 2012  

Salmon Ecology program. 
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Bringing Salmon Research to the Classroom 

 

Did you know  

The Research Reserve’s 2009-2011 salmon research 

in the Fox River Flats has given us some surprising 

insights into what salmon are eating in estuarine 

waterways at the head of Kachemak Bay. The diets of 

fish captured in this study were almost completely 

dominated by insects, except for harpacticoid 

copepods. Dipterans (flies)—including emergent 

adults—dominated the impressive diversity 

of insects found. And there was a surprising 

occurrence of more terrestrial insects, including 

beetles, in the salmons’ stomachs. 

Spring/Summer 2013 Calendar 

Meetings 

Jun 5  KBRR Community Council  12–3pm 

 

Discovery Labs 

Jul 3 – Aug 10 Summer Public Discovery Labs 1–3pm 

       every Wed, Fri, Sat 

 

Events 

Jun 18-Aug 15 Estuary Hikes every Tue & Thu 11am-12pm 

Jun 21-Aug 9 Beach Walks every Friday  11am-12pm  

Jun 30  4
th

 annual Mud Games   1-3pm 

     at Cottonwood Horse Park     

The Reserve will welcome volunteer summer 2013 marine 

science education intern Tony Lewkowski in July! 

Financial support for this publication provided by a grant under the Federal Coastal Zone Management Act, administered by the Office 

of Ocean and Coastal Resource Management, NOAA, Silver Spring, MD. Copies are available from Kachemak Bay Research Reserve, 95 

Sterling Highway, Suite 2, Homer, AK 99603. 

 
7

th
 grade boys fascinated by live juvenile salmon 

during a November 2012 Salmon Ecology program. 

http://www.adfg.alaska.gov/index.cfm?adfg=kbrr.home

