
 

 
 
 
 
 
 

 

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 
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Alexandrium dinoflagellate  

found in Bear Cove in May 2013. 

 

By Patricia Tester, Ph.D. 
Chief Scientist, JHT (NOAA 
Contractor). Center for Coastal 
Fisheries and Habitat Research, 
National Ocean Service, NOAA 
 
Climate change affects the physics 
and chemistry of the world’s oceans 
and has the potential to alter every 
functional relationship in marine 
ecosystems either directly or 
indirectly (Tester 1996). Since 
phytoplankton combine and reflect 
the changes in the environment and 
anchor the lower part of the food 
chain, effects will be noticed there 
first. The support of phytoplankton 
monitoring in Kachemak Bay allows 
the establishment of a baseline 
against which to detect changes in  
the abundance of phytoplankton and shifts in species dominance. Further, the 
recognition of harmful phytoplankton species in the Bay and the environmental 
conditions that foster toxic blooms is crucial. The ramifications of harmful/toxic 
phytoplankton blooms are extensive. Loss of human life and health are of primary 
concern. Regional economies are disproportionally impacted when shellfish 
resources are toxic and cannot be harvested. Consequently, the market for all 
local seafood suffers.   

Did you know… 

Right now, at the surface of the Bay, phytoplankton are busy combining nutrients with 
the lengthening sunlight of the Alaskan summer. The resulting thick green soup is 
fueling our coastal ecosystem.  

 



 

by Angela Doroff, Research Coordinator 
Knowledge of ocean circulation patterns is essential for determining the conditions that 
set up and retain harmful algal blooms in coastal Alaska. In Kachemak Bay, our most 
recent circulation map was generated by Burbank in 1977, and recently we have been 
working to update not only the circulation map, but to develop applications from a 
model to aid research and monitoring programs in our area. The Reserve has three 
major studies that will help update and refine ocean circulation patterns in Kachemak 
Bay. In 2012, we began a study with UAF to monitor tidal and sub-tidal circulation 
patterns with drifting buoys. Data from this study is documenting how fast water moves 
(current speeds) and observed circulation patterns, both of which are important for 
understanding plankton bloom dynamics. Also beginning in 2012, we were awarded a 
grant to continue a long-term time series of oceanographic surveys in Kachemak Bay 
and lower Cook Inlet in collaboration with the Kasitsna Bay Lab and the Gulf Watch 
project. Data on water chemistry, phytoplankton, and zooplankton assemblages are 
essential to our understanding of how oceanographic patterns may vary between lower 
Cook Inlet and Kachemak Bay. In 2013, we began a project with UAF to validate a 
NOAA Ocean Circulation Model originally developed to produce a tidal energy 
assessment for Cook Inlet and Kachemak Bay. Initially, we used time-series data from 
our ongoing System-wide Monitoring Program and our KBNERR HAB temperature 
monitoring program to validate the model. This is the first time we have had the 
opportunity to work directly with the model and adjust it with new data as it becomes 
available. We look forward to continuing these studies and sharing the information with 
the community.   
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Water Quality in Kachemak Bay 
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I t Li ’    th  t t  f th  I t Li ’    th  t t  f th  

The data collected in our System-Wide Monitoring Program (> 10 year time-series on 
water quality and meteorological data) provides the basic “ingredients” to examine 
long-term environmental trends in weather, water chemistry, and nutrients that directly 
relate to understanding phytoplankton bloom development and persistence in 
Kachemak Bay. In the figure on page 3 (provided by Pat Tester), the dynamic 
relationship between nutrient availability and chlorophyll (Chl_a) production in the Bay 
can be seen. When Chl_a is high, nitrogen is low, and these relationships only become 
clear with a long enough time-series of data.  

System-Wide Monitoring Program (SWMP) 

Thalassiosira is an important 
contributor to marine primary 
production and can be a 
significant component of 
phytoplankton blooms in 
Kachemak Bay. 
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Nutrient Fluctuations Over Time Detected  
by the Research Reserve’s SWMP Instruments 

 

 

 
 

 
 

 
 

Did you know… 

Phytoplankton is responsible for 40% of the total organic carbon that annually goes into the sea. 

In the above figure, the green line is chlorophyll_a which is a measure of phytoplankton. 
The blue line is nitrogen, an essential nutrient. When chlorophyll is high, nitrogen levels are 
low because nitrogen is used for phytoplankton growth.  
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Catie as the Harmful  
Species Coordinator. 
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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   Rebekah Jones, NPS / Lake Clark 

                                                                  Michael Opheim                         Tom Dearlove, Kenai Peninsula Borough                                                                         
               

      
                                                        

 

 
   

Learn more about the Community Council and happenings at the Kachemak Bay NERR at 
http://kbaycouncil.wordpress.com 

 

Staff Profile: Catie Bursch and Her Many Hats 
 

Catie Bursch has many hats here at the Kachemak Bay National 
Estuarine Research Reserve. On any given day, you may find her setting 
European green crab traps on the beach with a group of school kids in 
her role as the Harmful Species Program Coordinator; engaging the 
public in a discussion about salmon in her role as the Environmental 
Educator; or completing a guide to local sculpin as a talented Scientific 
Illustrator.  
 
During the ten years that Catie has worked at the Reserve, her 
responsibilities have morphed as funding has ebbed and flowed. When 
funding for the development of an exhibit hall at KBNERR became 
available, it was Catie who saw the project through from start to finish. 
When funds were found to support an invasive species coordinator, she 
took that on as well, developing a successful local community monitoring 
program and participating in the statewide program. With funding 
identified for angler education, Catie used her talent as a scientific 
illustrator to teach students about the salmon life-cycle. Catie’s ability to 
adapt to changing needs and to excel in new areas as a leader is a great 
asset to the Reserve.  
 

  
 

Catie as an  
Environmental Educator. 

Catie started out with the Reserve as a volunteer during the 2003 Islands and 
Oceans Visitor Center open house, helping to coordinate the artists whose work 
adorns the building. She found herself assisting at the very first Discovery Lab 
where her natural education style was noticed. Soon she was working as a 
seasonal employee for KBNERR, while pursuing a bachelor’s degree at Alaska 
Pacific University. As she neared the completion of her degree she was offered a 
college internship at the Reserve as a scientific illustrator and worked on the first 
rendition of what is now a widely recognized and useful plankton guide.   
 
Catie states that the most rewarding aspect of working with the Research Reserve 
is “getting paid to learn.” Being in an environment where she’s encouraged to 
question, research, and investigate provided her with the opportunity to “learn how 
to learn.” Her advice to others who are finishing school is to “volunteer at the place 
you’d love to work. What you learn there, even though you’re not getting paid, is 
pretty valuable.” KBNERR has benefited greatly from Catie following her own 
advice. 
 



 

What do a retired teacher, a local sculptor, a recent college graduate, a home school student, and a shellfish hatchery 
owner all have in common? They’ve each given of their time to train for and become citizen scientists with the 
Kachemak Bay National Estuarine Research Reserve. Every year, dozens of individuals step forward to participate in 
ongoing research projects and education activities, like the climate-related Science Collaborative project, harmful algal 
bloom monitoring, European green crab monitoring, and the delivery of Discovery Labs and Estuary Hikes.   
 
Some of our volunteers become citizen scientists as a way to continue learning while sharing their own wealth of 
knowledge into their retirement years. For others, volunteering provides an opportunity to explore a possible career in 
marine science or environmental education while acquiring skills and experience to round-out a resume. And for some, 
citizen science offers a means to understand and respond to environmental changes that can impact livelihoods, 
human health, and quality of life.   
 
As Research Reserve staff, it is deeply gratifying to work closely with Homer’s broad base of inquiry-minded folks 
because it allows us to rapidly expand our scientific understanding of Kachemak Bay, effectively outreach that 
understanding, and build meaningful relationships with our community in the process. The old adage “many hands 
make light work” could have been coined in Homer.  
 
Thanks to all of you who have scooped up water samples, looked into a crab pot at low tide, presided over a Discovery 
Lab table to explain the intricacies of glaciers or whales or plankton, wandered around in the grass and mud with a 
GPS trying to find “the spot,” and otherwise buoyed us up through letters of support and ongoing encouragement.  
We’re still here because you are still there! 
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Did you know… 

In the past 8 years, 650 citizen scientists have participated in European green crab monitoring in Kachemak Bay,  
37 in harmful algal bloom monitoring, 21 in invasive tunicate monitoring, and 34 in salt marsh vegetation monitoring.  

At 742 citizen scientists, that 1,484 eyes keeping watch over trends and changes in our marine ecosystem. 

Citizen Science: Many Hands  
by Jessica Ryan, Education Coordinator 

 
Citizen scientists assist KBNERR staff with a salt marsh  

monitoring project in 2012 

 
Student and citizen scientist Galen Lyon assisting  

with KBNERR’s phytoplankton monitoring  



    

Phytoplankton blooms are a common phenomenon in the ocean. They are caused by many different kinds 
of microscopic plants that float in the upper, sunlit layers of the water. When large numbers of colored 
phytoplankton are concentrated in one area, the color of the water can change. Large blooms occur every 
summer in our thriving Kachemak Bay and are rarely toxic, but we are only beginning to learn about local 
bloom patterns. Described here are three noteworthy blooms that occurred in Kachemak Bay during 
summer 2013. 
 
Mesodinium bloom, July— water color change: red 
A non-toxic bloom of tiny red colored ciliates was noticed in Tutka Bay and nearby areas in July 2013.  This 
bloom species was identified by the Kasitsna Bay Lab and other NOAA scientists. Lab staff has been 
taking phytoplankton samples on transects across Kachemak Bay and Lower Cook Inlet with the Gulf 
Watch Alaska program since 2012.   
 
Psuedo-nitzschia bloom, August —water color change:  none 
While normally seen in low numbers, a bloom of Psuedo-nitzschia was detected in Sadie Cove in early 
August. This group of phytoplankton can sometimes produce a toxin causing Amnesic Shellfish Poisoning 
(ASP). No dangerous levels of toxins were detected in phytoplankton or shellfish samples KBNERR took 
during and after the bloom around Sadie Cove. NOAA and Alaska Dept of Environmental Conservation 
(DEC) labs conducted the tests.  

 
Karenia mikimotoi bloom, late Sep/Oct — water color change: brown 
Root-beer colored water, slime and foam was noticed by many longtime Kachemak Bay residents who 
claimed never to have seen conditions like this before. This bloom lasted from September 20 until late 
October. The last cells were seen November 19, 2013. Interesting new information is that a water sample 
was genetically tested from 2012 and it shows the signature of this organism. It must have been lying in 
wait for its moment in the sun. This was the first time a bloom of K. mikimotoi has been recorded in Alaska 
and it is not toxic to humans.  
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What is a Bloom? 
By Catie Bursch, Community Monitoring Coordinator 

 

Mesodinium sp. 

Photo credit: Red tide.org 

Karenia mikimotoi sp. 

Photo credit: NOAA 

 

Psuedo-nitzschia sp. 

Photo credit: NOAA 

Did you know… 

Of the photosynthetically derived organic carbon fueling our coastal ecosystems, up to 90% comes from diatoms. 



 

Harmful Algal Bloom (HAB) Program:  

Shellfish in Alaska can become toxic from the tiny phytoplankton (single-celled algae) they ingest. This can become 
problematic when humans unknowingly consume these toxic shellfish and become seriously ill from Paralytic Shellfish 
Poisoning (PSP). Commercially sold shellfish are tested for PSP before market; however, subsistence or recreational 
harvested clams are not regularly tested.  
 
So…how is the recreational clammer supposed to know when the shellfish might have accumulated toxins? The 
KBNERR Harmful Algal Bloom (HAB) Program is looking at the phytoplankton in Kachemak Bay as an index of what 
filter feeders (e.g. clams and oysters) might consume. This monitoring approach may provide us up to two weeks of 
advance notice before a toxic plankton bloom affects local shellfish.   
 
The HAB program involves community members living all around the Bay. During the summer months they regularly 
collect phytoplankton samples by pulling a small net through the water. Because of their dedication, we can effectively 
gather water simultaneously from many sub-bays throughout the summer. KBNERR staff and certain monitors peer 
into microscopes to identify the phytoplankton and take note of their abundance. KBNERR also receives support from 
the Phytoplankton Monitoring Network and other NOAA programs including equipment, lab tests for toxicity, and 
phytoplankton identification.  
 
If we see that certain culprit species are in bloom, the samples are verified by experts to determine whether they are 
carrying toxins. If validated, the Department of Environmental Conservation Food Safety and Sanitation (DEC-FSS) 
takes action based on existing protocols. This may include additional testing of shellfish for the presence of toxins, and 
possible closure of commercial shellfish harvest areas. DEC-FSS, together with the State’s Department of Public 
Health, will also put out a public notice, advising recreational users not to harvest shellfish for personal use if the toxin 
is present at levels not safe for human consumption.  
 
In Kachemak Bay, the majority of phytoplankton blooms are not toxic to humans. To date there has been no known 
documented cases of PSP. One thing to remember this summer when you notice the water is cloudy with 
phytoplankton is that these blooms of photosynthesizing cells are the very base of all ocean food chains. Almost all are 
a very good thing for humans, with just a few causing problems.  
The phytoplankton feed all life in the ocean and, ultimately, the  
seafood we love to eat. Collecting phytoplankton samples over a  
number of years will lead to a better understanding of the unique  
blooms in Kachemak Bay, provide insight into the safety of food  
consumed from the ocean, and alert us to any potential problems.    
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Did you know… 

There are an estimated 200,000 different species of diatoms. 

Community-Based Monitoring  
by Catie Bursch, Community Monitoring Coordinator 

 

 
 Chain diatom photographed by 

Homer High School student in 2004 



 

The KBNERR Harmful Algal Bloom (HAB) program took the spotlight at a recent workshop organized by the Kachemak 
Bay Research Reserve at the Alaska Islands and Ocean Visitor Center in Homer. On February 11-12, the first 
Kachemak Bay Phytoplankton and Harmful Algal Blooms workshop brought together nearly 40 participants, including 
regional biologists, managers, public health officials, educators, community members, and key subject matter experts. 
The workshop focus was to share results from local research and map the direction for future local phytoplankton 
research and monitoring.   
 
Invited speakers Drs. Pat Tester and Wayne Littaker from the Center for Coastal Fisheries and Habitat, NOAA in 
Beaufort, NC provided a national perspective of harmful blooms and event response. Dr. Tester encouraged 
researchers to looking comparatively across similar ecosystems worldwide for ecological clues that may strengthen our 
scientific knowledge about phytoplankton and climate impacts within Kachemak Bay. Researchers from KBNERR, 
UAF, and NOAA Kasitsna Bay Lab spoke about how temperature, salinity, and ocean circulation influence plankton 
growth within Kachemak Bay. Catie Bursch with KBNERR shared results from community-based phytoplankton 
monitoring in Kachemak Bay. Monitor and volunteer, Jane Middleton, presented a pictorial guide developed specifically 
for Kachemak Bay. ADF&G Mike Booze spoke about management efforts to minimize mortalities of salmon smolt by 
Chaetoceros, (a planktonic diatom) in the Nick Dudiak Fishing Lagoon on the Homer Spit. Alaska SeaGrant in Kodiak 
shared information from their efforts to monitor phytoplankton and minimize human health impacts from consuming 
toxic shellfish. Even the Persnickety Protoperidinium, Homer’s National Ocean Science Bowl Team, had the 
opportunity to share their “tale of two species,” which explored the effects of increased Alexandrium populations on 
shellfish harvesting in Kachemak Bay.  
 
Workshop participants also engaged in small group discussions focused on identifying solutions to common 
challenges, such as environmental triggers of phytoplankton blooms and response in the event of a harmful one. Key 
subject matter experts helped guide the group to prioritize future research and plan the next steps for strengthening the 
local collaborative network of phytoplankton research and monitoring.   
 
The workshop was successful in providing a common understanding of the current state of phytoplankton monitoring in 
Kachemak Bay, the unique challenges researchers face, and the opportunities that exist for increased coordination. 
Describing the outcome from the workshop, Pat Tester said “Thank each of you for a priceless experience. Never have 
I been a part of such an inclusive, rich environment.”  
 
 

 
Participants at the March 2014 phytoplankton workshop discuss challenges 

and opportunities to strengthen monitoring in Kachemak Bay. 
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Bringing HABs into the Spotlight 
by Stacey Buckelew, CTP Coordinator 

 



 

 

One of the most commonly seen diatoms in Kachemak Bay’s water is the Thalassiosira genus. This organism has an 
estimated 100 different freshwater and marine species covering a wide range of habitats.  
 
Thalassiosira (pronounced Thalla-seeo-SEER-a) is an important contributor to marine primary production in temperate 
to polar regions, and they can be a significant component of phytoplankton blooms. A recent scientific investigation 
showed that shifts in Thalassiosira species in the Northeastern Pacific Ocean correlated with changes in dissolved iron 
and temperature.  
 
Thalassiosira spp. cells contain highly unsaturated fatty acid which is important for crab and clam larval development. 
These young shellfish cannot obtain fatty acids from eating other zooplankton so they consume phytoplankton as well. 
Thalassiosira spp. is a food source used in many hatcheries to boost larval growth. 
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Featured Phytoplankton 
By Catie Bursch, Community Monitoring Coordinator 

At 400 power the green and gold chloroplasts can be 
seen. Each cell is 50 µ (microns) or 1/20th of a mm! 

 

Thalassiosira through the microscope at 100 power. 

 

There is a single strand that connects the individual cells 
into a “chain”. 

 



 

 
Thank you to this core group of dedicated volunteers who have helped to monitor phytoplankton in Kachemak Bay over 
the past 3 years. Some of these monitors submit samples every week throughout the summer. The Harmful Algal 
Bloom program and what we have learned about Kachemak Bay phytoplankton happens because of the efforts of our 
excellent volunteers. We thank them all for their ongoing dedication to this program! 
 

Steve and Cheryl Rykaczewski Bear Cove 

Weatherly Bates Halibut Cove 

Kay Thurman Halibut Cove 

Center for Alaskan Coastal Studies Peterson Bay 

Danielle Dickson Peterson Bay 

Jane Middleton Homer Spit 

ADF&G   Homer Spit, Fishing Lagoon 

Daniel Perry China Poot Bay 

Ginger Moore, M/V Rainbow Connection Eldred Passage 

Tadhg Scholz Sadie Cove 

Aiden Coyle Little Jakolof Bay 

Reveil Family Jakolof Bay 

Dominic Hondolero, NOAA Kasitsna Bay 

Layla Peterson  Seldovia Harbor 

Richard Moonin  Port Graham 

 

 
 

Community monitor training at the Homer harbor 
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THANK YOU!! 
 



 

Boots, warm clothes, raingear…it’s not raining but might be windy on the beach. Where’s the plankton net? Salinity 
meter? Thermometer? Soon all is ready.   
 
Curiosity pulls me to the beach. Will I find Chaetosceros, the spine bearing diatoms that threaten smolt in the fishing 
lagoon? How about Leptocylindricus, the better food for oysters? We heard there is a rust-colored plankton bloom in 
Sadie Cove. Will it appear in the Homer Boat Harbor? 
 
Standing on the edge of the wharf with gulls flying overhead, I swing the plankton net on its long pole through the water 
from left to right and back again. I pull the net, rinse it down, pour it into the marked sampling bottle, and fill in the data 
label: salinity, tide level, wind and temperature. Then I drive to the KBNERR lab where the real fun begins. 
 
Once there, I prepare a slide from the sample for microscopic identification and counting of various species of plankton.  
No Chaetoceros today…that’s good. Lots of Thalassiosira, delicate chains of pretty golden cells, and tiny football 
shaped Navicula everywhere. Catie comes in to see what I found.  
 
As for the rust-colored bloom found in Sadie Cove, Catie will call for a sample by a south side volunteer. As always, it 
will be fascinating to view under the microscope, and very relevant to our understanding of the Kachemak Bay 
ecosystem!       
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A Day in the Life of a HAB Volunteer 

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 is open daily from  
9am – 5pm until September 1st. 

Spring/Summer 2014 Calendar 
Meetings 
Jun 4  KBRR Community Council  12–3pm 
 
Discovery Labs 
Jul 2 – Aug 9 Summer Public Discovery Labs 1–3pm 
       every Wed, Fri, Sat 
 
Events 
Jun 19-Aug 14 Estuary Hikes every Tue & Thu 11am-12pm 
Jul 4-Aug 15 Beach Walks every Friday  11am-12pm  
Jul 6  5th annual Mud Games   1-3pm 

     at Cottonwood Horse Park     

The Reserve welcomes volunteer summer 2014  
marine science education intern Haley Dunleavy in June! 

by Community Monitor, Jane Middleton 

Jane Middleton collects phytoplankton at 
the Homer harbor using a plankton net.  
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