
 

A Non-Natal  View of the 

Fox River Juvenile Salmon Project 
 

By Charles (“Si”) Simenstad  
Research Professor, Coordinator of the  
Wetland Ecosystem Team, School of Aquatic  
and Fishery Sciences,  Univ of Washington 
 

One of my favorite quips by the famous  
natural scientist, E.O. Wilson, is “When you  
have seen one ant, one bird, one tree, you  
have not seen them all.” Even after more than  
four decades as a researcher of north temper- 
ate estuaries, joining Kachemak Bay National  
Estuarine Research Reserve’s (KBNERR)  
Fox River Juvenile Salmon Project in 2009  
would guarantee that I hadn’t seen them all! Two key reasons among many were: (1) 
the incredible Kachemak Bay and Fox River delta ecosystems; and (2) the phenomenal 
insight of Coowe Walker and her marvelous colleagues on the study.  
 

Although I’ve conducted research on some unique Alaskan ecosystems, having spent 
much of my early career studying nearshore ecology of the Aleutian Islands (but that’s 
a different research topic and tale!), Kachemak Bay was something entirely new. I’ve 
studied salmon in many diverse estuaries—from Mediterranean climates to the 
extensive fjords and freshwater tidal reaches of the Pacific Northwest. The Fox River 
delta seemed to present a totally new challenge to the adaptibility of Pacific salmon: it 
freezes solid for up to seven months of the year, and then explodes in unbelievable 
productivity for the remaining few months while water temperatures plumet with 
summer glacier melting. But, the fish had figured it out! Several salmon species had 
refined their life cycles such that the small fry and fingerlings could enter the delta’s 
flourishing marshes to stuff their guts on the massive quantities of insects for weeks 
before they completed the decisive transition to Cook Inlet and the North Pacific.  
 

E. O. Wilson was right yet again, and he may have never even seen Kachemak Bay or 
experienced the KBNERR research team! 

 
 

 

 

 

 

 

 

 

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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Fox River Flats salmon stream 

Did you know  

Approximately 85% of commercially harvested fish species in the United States 

rely on wetland habitat for spawning and nursery grounds? 

mailto:dfg.dsf.kachemak-bay@alaska.gov
mailto:dfg.dsf.kachemak-bay@alaska.gov
http://www.kbayrr.org/
http://www.adfg.alaska.gov/index.cfm?adfg=kbrr.home


 

The Fox River Flats, designated by the Alaska Department of Fish and Game as a Critical 

Habitat Area in 1972, contains the largest salt marsh within the Kachemak Bay National 

Estuarine Research Reserve (KBNERR) boundary. The extent of the marsh is 97km
2
, and the 

associated watershed that helps sustain it is approximately 492km
2
. KBNERR is the only 

National Estuarine Research Reserve to have not only a glacially-influenced salt marsh 

system, but an 8m (26ft) tidal exchange as well. These parameters provide unique 

opportunities and challenges for the research and monitoring that happens here. Glacially-fed 

systems provide cold and silty fresh water that increases in volume throughout the summer. 

Because of this, it was once thought that glacial streams and rivers were not suitable salmon 

habitat. However, thanks to a State Wildlife Grant awarded from 2009-2011 to study habitat 

use of juvenile salmon in the Fox River Flats estuary, our understanding of these systems has 

changed. With the assistance of a NERRS Graduate Research Fellow, the University of 

Alaska-Fairbanks, and collaborations with the University of Washington, our knowledge of 

juvenile salmon within KBNERR boundaries has expanded exponentially, and has made 

valuable contributions nationally through the published literature. Furthermore, this information 

is important to advancing fisheries and land managers’ understanding of out-migrating juvenile 

salmon habitats and for making informed decisions about conservation.   

 

Exploring New Territory & Relationships 

From the helm… 

 

 Kachemak Bay Research Reserve           Vol. 3  No. 1 

A Unit of the National Estuarine Research Reserve System               Page 2 

After five years as Reserve Manager, Terry Thompson has moved 

on to another position with the Department of Fish and Game, 

serving as the Statewide Outreach Coordinator for the Chinook 

salmon program.  Terry’s dedication to the day-to-day functions of 

the Reserve, and his tireless enthusiasm for touting its strengths to 

the local community, Capitol Hill, and all points in between best 

define his tenure with KBNERR. 

We want to thank Terry for his many years of selfless service and 

commitment to KBNERR and the community. We congratulate him 

and wish him the very best in his next endeavors!  

 

Or insert Lisa’s essay on the status of the Reserve and  

upcoming transition efforts here (not yet available). 
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Fox River Flats & Salmon…  

By  Jessica Ryan 
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Kachemak Bay Research 

Reserve showing salt marsh 

habitats in red 

(Fox River Flats is contained in 

the large marsh at the head of 

the Bay) and the associated 

glacier meltwater inputs to the 

habitat. 
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Wild salmon populations are 
widespread in Alaska and play a 
crucial role in supporting local 
economies and cultures. As natural 
resources continue to be developed 
in Alaska, better information and 
decision-making tools are needed to 
plan for growth while maintaining the 
productivity of salmon for future 
generations. 

 

In 2013 a meeting entitled Salmon  
and People in Alaska: A Decision-
Tools Workshop (hosted by The 
Nature Conservancy and Ecotrust 
with assistance from KBNERR) was 
held to discuss salmon habitat 
decision-making and information 
needs. A major theme that emerged 
during discussions was the need to 
expand the Anadromous Waters 
Catalog (AWC). As a result, Ecotrust 
recently unveiled Alaska Logbook, 
which is a free mobile application and  

online tool to collect, organize, manage, and report salmon field data. Researchers can use a mobile device or laptop in 
the field to enter data, photos, GPS coordinates, and other information without an internet connection or cell service. 
After leaving the field, the data are synchronized to an online account where researchers can organize and manage the 
information. They can also generate AWC nomination and Fisheries Resource Permit (FRP) submissions directly from 
the tool. While the initial focus is on streamlining the regulatory process for AWC nominations and FRP submissions, 
future iterations will include customizable data collection forms, water quality monitoring survey module, data sharing 
and collaboration features as well as statistical modeling and map creation.  
 

In December 2013, Ecotrust, with assistance from the KBNERR Coastal Training Program (CTP), hosted a webinar to 
provide experts with an overview of this tool and receive their feedback on further improvements. This upcoming field 
season KBRR staff will be piloting mobile data collection for their salmon field work! This effort is consistent with a 
global interest in accessing digital, web-based technologies to make well-informed decisions about our natural 
systems.  
 

Ecotrust is based in Portland, Oregon and works to foster resilience from the ground up in the systems most significant 
to our wellbeing—food and farms, fisheries, forests, and urban ecosystems. Their approach is designed around three 
powerful pathways for change: knowledge, technology, and capital. Their tool development philosophy relies heavily on 
user need and feedback. The future direction of this tool will be shaped by the needs of the users. Alaska Logbook is 
currently in the alpha-testing phase.  
 

For more information or if you would like to be part of the trial testing for this system please contact Jon 
Bonkoski with Ecotrust at jbonkoski@ecotrust.org. 
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KBNERR researcher working in the Fox River Flats. 

 

Alaska Logbook: Making Salmon Field Work Mobile 
 

Did you know… 

Juvenile salmon have been found in the Fox River Flats as early as May 3
rd

 and as late as Sept 28
th

?  

They could be there much longer but they have not been sampled in winter yet.   

mailto:jbonkoski@ecotrust.org
http://www.adfg.alaska.gov/index.cfm?adfg=kbrr.home
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           KBNERR’s   Community Members        Agency Members 

   Community Council       Donna Aderhold   Marianne Aplin, FWS/AMNWR 

                   Ralph Broshes           Kris Holderied, NOAA 

        Derek Bynagle       Carol Kerkvliet, ADF&G 

       Charles Francis           Brenda Konar, UA 

         Bob Hartley       Ginny Litchfield, ADF&G 

James Hornaday, Vice Chair     Roger MacCampbell, ASP 

                                                       Steve Lewis                                      Tim Stevens, ADEC            

                   George Matz, Chair   Rick Thompson, ADNR, MLW 

                                                                Michael Opheim                           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 

 

Researching Beneath the Surface 

  
Fox River at the head of Kachemak Bay. 

 The Fox River estuary was designated as a state Critical Habitat Area in 1972 by the Alaska Department of Fish and 

Game. This area has been used for centuries by many different people, from native Alaskans to modern day 

businesses, recreationists, and more recently, a reality TV show. Commercial enterprises—ranging from the Bradley 

Lake Hydroelectric project to cattle moving onto grazing leases—also utilize the Flats, and there is considerable 

access from nearby residents, as well as recreational and subsistence users. The area is home to abundant bird and 

mammal populations, as well as salmon.  

 
(Continued on page 5) 

By Coowe Walker,  

Watershed Specialist 

Recognize this scenery?  The 

Fox River Flats, located at the 

head of Kachemak Bay, has 

become nationally recognized 

lately as a scene from the 

reality TV show, Alaska—The 

Last Frontier, featuring 

members of the Kilcher family 

trying to eke out a subsistence 

lifestyle. Did you ever wonder 

what really goes on beneath the 

surface?  Researchers with the 

Research Reserve were 

determined to investigate what 

fish are doing in the murky 

glacial waters beneath the 

surface of the Fox River 

estuary.  

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


 

Adult salmon spawn in the Fox River upstream and, based on salmon life history, we knew that juveniles born in the 

river must eventually migrate down through the estuary to reach the ocean. Yet, for years there was no information on 

juvenile fish use of this estuary, despite the large number of human visitors and its status as a conservation area. 

Clearly, it was important to understand how juvenile fish were using this popular place if we hope to sustain salmon 

populations there.   
 

The Fox River originates from glaciers high in the mountains, and as these glaciers melt from the heat of the summer 

sun, the river picks up speed and volume, becoming a cold, high velocity, turbid chute of fresh water flowing into the 

marine environment of Kachemak Bay. Add to that the extreme tidal range of Kachemak Bay, and the template for very 

dynamic estuarine habitats is set.  
 

How do young salmon trying to migrate through these dynamic habitats get from their freshwater birth places to the 

saltwater Bay? Do they move immediately into the ocean, or do they hang out in the estuary and acclimate for a while?   
 

To find out, KBRR researchers spent three years sampling and analyzing data on temperatures, depths, salinities, 

insects, and over 14,000 juvenile fish in the Fox River Flats estuary. What they learned was that juvenile coho and 

sockeye are packed into quiet tributary channels—the cul-de-sacs of the river neighborhood, located off of the roaring 

main river channel. Some tributaries harbored thousands of juvenile salmon, while others had far fewer—depending on 

the stability of the neighborhood. Tributaries close to the Bay fill and drain with each tide and are only available for fish 

to reside in a few hours each day. Tributaries farthest up the estuary are primarily dependent on river flow for their 

water and are dry until summer sun melts the glacier which feeds the river. Tributaries in between the two ends are the 

most stable, fed by both freshwater from the river and tidal action from the Bay. These are where the majority of 

juvenile salmon were found. 
 

Researchers also discovered that some juvenile salmon move through the estuary relatively quickly on their way to the 

ocean. These are larger fish that have spent at least one full year in freshwater before moving out. Surprisingly, they 

also found many juvenile coho and sockeye salmon that had just hatched and were spending considerable time rearing 

and growing in the estuary. Were these ‘lucky losers’ young of the year that got washed out of their natal river areas 

with the intense summer flows? If so, the estuary was a welcome haven, as they appeared to be thriving. 
 

By intensively sampling fish diets (stomach contents) and potential prey, researchers were able to estimate growth 

rates. From May to July, both juvenile coho and sockeye got about 3-4% bigger each day, but in August, their growth 

rates sky-rocketed to 16-18% per day! Why are they growing so much in late summer? Is it a last-ditch effort to pack on 

the weight before heading out to sea? Looking at prey items, researchers learned that both juvenile sockeye and coho 

were largely consuming insect pupae and adults associated with vegetation of the marsh surface. In August, their food 

consumption rates increased considerably, as did the energy density packed in their prey items. Now there’s some 

food for thought!  
 

Would you like to know more than the thought provoking tidbits presented in this newsletter? Final reports and journal 

articles are available from our website, or by contacting (coowe.walker@alaska.gov). What we’ve learned about the 

Fox River Flats estuary not only helps us understand the reality beneath the surface of this special place, but also 

could play an important role in trying to forecast and understand changes in emerging estuaries as the arctic continues 

to melt.  
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Did you know… 

Juvenile salmon in the Fox River Flats grow 16-18% a day in August compared  

to only 3-4% a day from May to July. That’s some explosive growth! 

 

(Continued from page 4) 

mailto:coowe.walker@alaska.gov
http://www.adfg.alaska.gov/index.cfm?adfg=kbrr.home


 

Located at the head of Kachemak Bay, some 20 miles northwest of the 
Homer Spit as the raven flies, the Fox River Flats estuary is accessible 
by horseback, foot, bicycle, or four-wheeler over tricky terrain. 
Designated by the Alaska Department of Fish and Game as a Critical 
Habitat Area, human use is mainly limited to area locals, ranchers, and 
researchers. Few visitors ever come to know this braided stretch of 
boot-sucking mud, tidal guts, and grasslands. That’s where the 
Research Reserve’s scientists and educators come in!   
 

Studies conducted at Fox River Flats over the past several years by 

KBNERR researchers and graduate students have resulted in some 

surprising findings that lend themselves to interesting education 

opportunities. KBNERR educators have drawn from these findings to 

deliver compelling programs about salmon life histories, to spotlight  

evolving research methods, and to stress the importance of estuaries  

as nurseries for juvenile salmon. The Reserve’s education team  

outreaches KBNERR’s research in the Fox River Flats estuary through Discovery Labs and other K-12 and public 

programs that include: 

 • Juvenile salmon identification. 

 • Juvenile salmons’ stomach content to identify prey.  

 • Measurements of fish fry captured in tidal guts to  

   determine their age. 

 • Species abundance and distribution at different  

   elevations of the mud flats. 

 • Salmon smolt body adjustments to salt water. 

 • Duration of time different salmon species spend  

   in the open ocean before returning to their native  

   streams.  
 

Salmon-based Discovery Labs are among  

KBNERR’s most popular, and we look forward  

to sharing more Research Reserve science with  

the public as it becomes available.  

 

 

 
Salmon researcher Tammy Neher uses a net  

to capture juvenile fish in the tidal guts. 
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              Salmon in the Flats   by Jessica Ryan 

Spring 2014 Calendar 

Discovery Labs 

Apr 2 Translating the Science of Our Landscape   3–5pm 

Events 

Mar 
11-12 

Bivalves in Kachemak Bay: Applying Lessons 
Learned from Restoration Along the Pacific 
Coast 

8:30am-
5pm 

Apr 1-
2 

Community-based Monitoring: Coasts & 
Oceans Conference at Cpt Cook Anchorage 

8am-5pm 

Apr 2 Brown Bag seminar Human ecology mapping 
on the Kenai Peninsula, Sarah Wandersee 
UAA at AIOVC 

 

Apr 3 Brown Bag seminar Inferring past sockeye 
salmon population fluctuations using 
sediment cores from two nursery lakes, Kenai 
Peninsula, AK, Molly McCarthy UAA at AIOVC 

12-1pm 

Apr 6 KBEEA’s Spring Egg Hunt at the Wynn Nature 
Center  

2-4pm 

Apr 10 Ignite! Research Exchange for Kachemak Bay 
Scientists at Elks Lodge 

2-5pm 

Apr 
21- 23 

GIS Beginner and Advanced training at the 
AIOVC 

9am-5pm 

Apr 25 HAB Volunteer Monitor Training at AIOVC   9am-2pm 

May 
8–11         

Kachemak Bay Shorebird Festival 
www.homeralaska.org/visit-homer/events-
homer/kachemak-bay-shorebird-festival 

 

   

To register for trainings visit: www.kbrr-training.eventbrite.com 

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. 

The AK Islands & Ocean Visitor Center will extend 

its hours to 10am-5pm Mondays through  

Saturdays beginning April 8
th

. We’ll be open 

longer hours during the Kachemak Bay  

Shorebird Festival May 8-11 and begin daily 

operation from 10am-5pm starting on May 12
th

. 

An Educational Overview of Fox River Flats Estuary Research 

http://www.adfg.alaska.gov/index.cfm?adfg=kbrr.home
http://www.homeralaska.org/visit-homer/events-homer/kachemak-bay-shorebird-festival
http://www.homeralaska.org/visit-homer/events-homer/kachemak-bay-shorebird-festival
www.kbrr-training.eventbrite.com


 

 

 Kachemak Bay Research Reserve           Vol. 3  No. 1 

A Unit of the National Estuarine Research Reserve System               Page 7 

Enhancing understanding and appreciation of the Kachemak Bay estuary 

www.kbayrr.org 

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


 

 

 Kachemak Bay Research Reserve           Vol. 3  No. 1 

A Unit of the National Estuarine Research Reserve System               Page 8 

Enhancing understanding and appreciation of the Kachemak Bay estuary 

www.kbayrr.org 

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

	Pg1forIssue9_draftMar_2014
	Pg2forIssue9_draftMar2014
	Pg3forIssue9_draft2Mar_2014
	Pg4forIssue9_draftMar_2014
	Pg5forIssue9_draftMar_2014
	Pg6forIssue9_draftMar_2014
	Pg7forIssue9_draftMar_2014
	Pg8forIssue9_draftMar_2014

