
 

 
 
 
 
 
 

 
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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The Reserve 
Understanding Land-Sea Connections  

Understanding the balance of conflicting natural forces such as land movement and 
sea level rise is important to the communities surrounding Kachemak Bay, which 
depend on nearshore fisheries for food and safe harbor infrastructure for 
transportation. Here at the Kachemak Bay Research Reserve (KBRR), we are two 
years into an exciting three-year project to provide scientific data to community 
leaders regarding how land and sea level changes may impact community services 
and local ecology. This study builds upon existing work on coastal processes 
developed by the University of Alaska, Fairbanks (UAF) and monitoring and 
mapping of salt marsh habitats by KBRR. At the end of this study, we will model 
land and sea level changes in the Kachemak Bay region based on intensive data 
collection with high precision global positioning system (GPS) instruments.   
 
In our region, coastal uplift is due to after-effects from the 1964 earthquake, the 
steady build-up of strain preceding the next big earthquake (strain accumulation), 
and rapid melting of heavy ice contained in local glaciers and ice fields (isostatic re-
adjustment). Melting glaciers also contribute to local and global sea level rise. Much 
of the City of Homer’s infrastructure is not on bedrock and may have a different rate 
of uplift or change than bedrock sites. So, in addition to collecting GPS data over 
bedrock, we are studying how the earth is moving at soft-sediment sites—in 
particular, salt marshes—around the bay. Salt marsh plants thrive in varying 
concentrations of salinity, ranging from high salt tolerance to little or no saltwater 
tolerance. As part of this project, we are establishing and refining baselines for plant 
community composition/distribution and land elevation changes in four very different 
Kachemak Bay salt marshes. When paired with the GPS data, mapped vegetation 
communities can provide a  
sensitive indicator of land level  
change over time.  
 
Kachemak Bay is a very dynamic  
place which we have much to  
learn about. Through this unique  
project, scientists, community  
residents, and coastal managers,  
planners and decision-makers are  
gaining new, valuable information  
on large-scale changes happening  
throughout our region. This know- 
ledge will, in turn, promote wise  
management of both man-made and natural resources that we all depend upon. 

www.kbayrr.org 
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View of the uplifted Homer beach floor 

 
Monitoring Beluga Slough in 2011 
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From the helm… 
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As Manager of the Kachemak Bay Research Reserve, it always makes me proud to 
hear that Reserve staff have been approached by local residents with questions 
about observed changes or natural events occurring within Kachemak Bay. What I 
take from those inquiries is that our staff has built a strong reputation as experts on 
our local environment. Case in point: About three years ago, I received a letter from 
then City of Homer Mayor, Jim Hornaday. In this letter, Mayor Hornaday asked how 
land level changes due to loss of glacial ice combined with sea level rise would 
impact our community’s coastline. Local residents were also asking us if it could be 
possible that they were seeing more land and rocks during extreme low tides. These 
questions led staff at the Research Reserve to write a grant proposal to 
collaboratively investigate the relationship between land level change and sea level 
rise here in Kachemak Bay. In this edition of our newsletter, you’ll see firsthand the 
intense effort that a research project of this magnitude takes to organize and 
conduct. As we designed what we call our ‘Science Collaborative’ proposal, we took 
a new approach by directly involving local coastal decision- 
makers at the beginning of the study, rather than bringing  
the results to them after the research is complete. We also  
made a concerted effort to involve community volunteers  
and Reserve staff from across our disciplines of research,  
education and training to make this a truly collaborative  
endeavor. I am extremely proud of the team we have here  
at the Research Reserve and their commitment to help our  
local communities understand change—and ultimately how  
to become more resilient during these changing times. 
 

 
Terry Thompson 
Reserve Manager 
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Our Research 

 
 

Angie Doroff 
Research Coordinator 

This research project is perhaps the most collaborative 
undertaking any of us have ever been involved with. We 
employ the full talents of the Reserve’s staff and our local 
community in this single study with a Science Collaborative 
grant from the University of New Hampshire. Partnering 
with the University of Alaska Geophysical Institute, we are 
now able to model land and relative sea level changes by 
integrating long-term data histories from KBRR (vegetation 
mapping) and UAF (models of land level change) with new 
data from this study.  Through our Coastal Training 
Program, we are working with local decision-makers in a 
‘collaborative learning’ process to ensure the data we 
produce is helpful to their jobs. We benefit from the skills of 
the Reserve’s education team, who have organized,  

trained, and communicated project-related science to students, the general public, and community monitors working 
in each of our four salt marsh sites. Not only has this been very rewarding for all participants, but it has allowed us to 
add valuable data from 576 additional vegetation plots (to help validate vegetation cover maps) and provided 
baseline information on the insects, infaunal invertebrates, fish, birds, and mammals in our region. We’re starting to 
analyze our data and develop tools, such as the map of China Poot Bay on page 4. We are learning a great deal and 
invite you to periodically visit our website for updates on this fascinating study. 
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The Reserve’s current investigation into how our landscape is being changed by undetectable, conflicting forces of 
nature—sea level rise, glacial melt, and coastal uplift—is a collaborative monitoring effort to understand the impacts of 
these processes on biological communities and to assess the rate of vertical change in the coastal landscape encircling 
Kachemak Bay. 
 
Sea level rise is caused by the expansion of sea water as it warms up in response to climate change and the 
widespread melting of land ice. To understand what that means locally, we also need to know how the land is 
changing. The powerful 1964 earthquake still plays a role in the tectonic processes (subsidence and rebound) affecting 
our land and is coupled with isostatic readjustment (often called ‘glacial rebound’) occurring because of rapidly melting 
glaciers reducing the weight placed on the earth’s surface. Working with University of Alaska, Fairbanks researchers, 
we are collecting data on the rate and direction of crustal movements in Kachemak Bay using two methods. The first—
called Continuously Operating Reference Stations (CORS)—is a set of vertically and horizontally stable instruments 
that provide continuous, very precise GPS measurements (see map below). The second method for measuring land 
movement—‘permanent benchmark stations’—is an array of sensitive GPS units, each placed with a large tripod on 
bedrock or over soft sediment.  
 
If our land and the sea level are  
rising, will the ground we live on  
outpace the encroaching ocean  
and avoid the projected fate of  
low-lying, coastal communities  
around the globe? Or will our  
shoreline be inundated and  
eroded by marine waters rising  
faster than the land? Definitive  
answers to those questions are  
not yet known; however, it  
appears that—at least in the  
short term—coastal uplift may  
outpace sea level rise here. By  
combining collected sea level  
data with predictive models,  
research agencies and institu- 
tions have determined the pace  
of global sea level rise to  
currently be about 3.3 millimeters  
(.13 inches) per year. And data  
collected locally on the movement  
of bedrock indicates that the  
earth’s crust in our region is up- 
lifting at a rate of about 10 milli- 
meters (.4 inches) per year. That might seem to bode well for maintaining our current ways of life, but there are still 
many missing pieces in the puzzle of how natural forces shape our landscape.  
 
To read this expanded Bay Science article from the Homer News, visit http://www.homernews.com/stories/092612/news_kbrr.shtml. 
For more information on this study, contact KBRR Research Coordinator Angie Doroff at (907) 226-4654 or 
angela.doroff@alaska.gov or visit http://www.adfg.alaska.gov/index.cfm?adfg=kbrr_researchCollaborative.home.   
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Science Collaborative Study - Motion Along the Ocean 

 
Kachemak Bay Research Reserve long-term monitoring sites for land and sea level 

changes, salt marsh vegetation, water quality, and meteorological monitoring 
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              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 

 

 

   

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

http://kbaycouncil.wordpress.com 

Science Collaborative Study  

In each of this study’s four salt marsh sites—Beluga Slough, Fox River Flats, China Poot Bay, and Sadie Cove—

Reserve staff and volunteer community monitors have collected data for species/percent cover of emergent salt marsh 

plants, insects, infaunal  

invertebrates (those living  

in wet marsh mud), fish,  

and bird and mammal  

signs/sightings. Shown  

here is an example of how  

we can illustrate what we’ve  

found from these investiga- 

tions. In this visual of China  

Poot Bay salt marsh, the  

plant communities, location  

of water level logger instru- 

ments, fish sampling  

locations, fish found, and  

relative abundance of fish  

at our sampling sites along  

one tributary are depicted.  

It’s interesting to note that  

the lower site had a greater 

diversity of fish, with three- 

spined sticklebacks  

(Gasterosteus aculeatus)  

and staghorn sculpin  

(Leptocottus armatus)  

making up about 2/3 of  

those fish documented, while the upper sampling site contained over 90% three-spined stickleback, plus a small number 

of flounder. We have created similar images summarizing data for Beluga Slough, Sadie Cove, and Fox River Flats; 

these will soon be available at http://www.nerrs.noaa.gov/NSCIndex.aspx?ID=668#4.  

Fish sampling locations and fish community composition comparison 
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Reserve staff have utilized our unique Discovery Lab education format for reaching multiple audiences in the Homer 

community and beyond to inform, train, and excite people about the Science Collaborative project. In 2011 and 2012, 

we delivered 11 Discovery Labs for the general public and 18 Discovery Labs for students, each offering a variety of 

learning stations with project-related resources and activities. Topics featured included plate tectonics; glaciology; the 

impacts that glaciers, sea/land level changes, earthquakes, tsunamis, and volcanoes have on the Kachemak Bay 

landscape; salt marsh biodiversity; citizen science monitoring efforts; and a wide array of specifics about this study.  

Most of the students participating in our labs were from Homer and in the 4
th
, 5

th
, and 6

th
 grades, though we taught 

students in preschool and kindergarten through 3
rd

 grade, as well.   
 

We also conducted four-hour Discovery Lab training workshops for Science Collaborative community monitoring 

volunteers. These individuals—ranging in age from junior high students to senior citizens—were trained to assist our  

       staff in the field by learning about estuarine species identification, our  

       sampling methods/protocols, and field monitoring event logistics. 
 

       Through Discovery Labs offered in our lab classroom, we have success- 

       fully communicated many aspects of our work and its associated    

       science concepts to over 1,000 adults and 400 pre-K to high school  

       students. We’ve trained 30 citizen scientists—many with no or little  

       background in scientific field studies—to work professionally and  

       efficiently side-by-side with KBRR staff in the field. Through their  

       experiences with us and the project, Discovery Lab participants have  

       broadened their knowledge of sea level rise, glacial retreat and its  

       impacts on the landscape, land level changes, coastal biodiversity, the  

       scientific method and, perhaps most importantly, how life exists and    

       changes within their own natural environment. 
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Science Collaborative Study – Learning Through Discovery Labs 

WWiinntteerr  22001122--22001133  CCaalleennddaarr  

MMeeeettiinnggss  

Nov 26–30 NERRS Annual Meeting in WV All week 

Dec 5  KBRR Community Council  12–3pm 

Jan 21-25 AK Marine Science Symposium all week 

  In Anchorage 

 Feb  Kachemak Bay Environmental  date TBA 

Education (KBEEA) Alliance  

Feb 28  Nature Rocks Homer   3–5pm 

EEvveennttss  

Dec 5  Monitoring KBay Discovery Lab 3-5pm 

Dec 27  4
th

 annual Ice Fishing Clinic 3-4:30pm 

Feb 6  Surveying Southcentral AK’s  3-5pm 

Coastal Birds & Marine Mammals  

  Discovery Lab 

Did you know  To establish vertical stability for this project’s salt marsh benchmarks, metal rods were pounded into mud to 

the ‘point of refusal,’ i.e. when progress pounding rods (with a 70-lb gasoline-powered jackhammer) slows to less than a foot in 60 

seconds of pounding. The Kachemak Bay benchmark depth record occurred in China Poot marsh at 156 feet (requiring 39 rods)! 

 
KBRR intern Heather Dalke working  

with interested Discovery Lab visitors 

 
KBRR Research Coordinator Angie Doroff  

leading a training for 2012 community  

monitoring volunteers  

in our lab classroom 

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


 

 
KBRR’s Coastal Training Program 

Coordinator Stacey Buckelew  

Our goal, and that of the entire National Estuarine Research Reserve System, is to put NERRS-led science to work 
for our local coastal communities by directly involving those who make management and policy decisions about our 
coastal environment. This collaborative project provided KBRR the perfect opportunity for that to happen. Research 
has shown that there is considerable evidence to support the idea that directly involving coastal decision-makers, or 
‘intended users,’ throughout the research process will increase the likelihood that science will be used to inform 
decisions. When intended users are actively involved in the research process... 

 They become more aware of the science;  

 The science focuses on questions that are a high priority for them;  

 Their knowledge informs and enriches the science;  

 The scientific knowledge generated by the project is practical and useful to them; 

 They trust the science.  
We are pleased to have the following individuals and organizations—which we refer to as Core Intended Users (or 
CIUs)—join in this collaborative effort: 
 

     Alaska Department of Natural Resources 

                Regional Land Manager  Rick Thompson 
     City of Homer 
                City Planner   Rick Abboud 
                Harbor Master   Bryan Hawkins 
                Mayor    Mary (Beth) Wythe 
                City Manager   Walt Wrede 
     Kachemak Bay Research Reserve Community Council 
                Council Member   Bob Hartley 
                Council Member, Vice Chair Jim Hornaday 
     Kenai Peninsula Borough                                               
                Coastal District Coordinator Tom Dearlove 
                Chief of Staff—KPB Mayor              Paul Ostrander 
     NOAA    

                Kasitsna Bay Laboratory Director Kris Holderied 
     Seldovia Village Tribe 
                Environmental Coordinator Michael Opheim 
 

This project’s final products will be determined by the CIU group but may include: 1) models of land level change and 
relative sea level change, with a predictive component for years down the road; 2) current emergent salt marsh 
vegetation maps for our four sites; 3) some indices of biological diversity among the four salt marsh sites; and 4) a 
template for future long-term monitoring of salt marshes and indicators of sea level change. 
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Science Collaborative Study – 

 
KBRR Coastal Training Program  

gathering of local decision makers 

It is with great pleasure that we introduce our new Coastal Training Program 

Coordinator, Stacey Buckelew, who just joined the KBRR team in early 

November. She holds a Bachelor of Science Degree in Marine Biology and 

a Master’s Degree in Ecology and Evolutionary Biology, both from the 

University of California. Stacey brings to the Reserve over 11 years of 

experience working with natural resource agencies and multiple resource 

management stakeholder groups. She has extensive facilitation experience 

and has coordinated multiple training events, giving her the critical skills 

needed in her new role as our Coastal Training Program Coordinator here 

at the Reserve. Welcome to the KBRR team, Stacey! 

Welcome Stacey! 

Involving local coastal decision-makers 
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