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EXECUTIVE SUMMARY 

 

The Kachemak Bay Research Reserve convened a workshop on March 11-12, 2014 at the Alaska 

Islands and Ocean Visitor Center in Homer, Alaska focused on native clam restoration and 

oyster sustainability in Kachemak Bay.  The workshop featured subject matter experts the 
National Estuarine Research Reserves in California and Oregon who transferred knowledge and shared 
lessons learned from ongoing native oyster restoration efforts to better guide planning within 

Kachemak Bay. This workshop served as a catalyst for bringing together scientists, managers, 

and shellfish mariculture industry from across the region and State to present and discuss many 

aspects of native clam populations, oyster mariculture, and environmental conditions. The 

existing body of knowledge for bivalves in Kachemak Bay was explored, with an emphasis on 

recommended options for future research, action strategies, and considerations for restoration 

planning in the future. Through presentations, facilitated discussions, and group consensus-

building, participants identified near-terms actions, potential resources, and collaborative 

relationships needed to achieve healthy and resilient bivalve populations. Project leads and 

project teams were identified to complete the 11 near-term actions focused generally on 

monitoring; public outreach and education; management and coordination; research and 

development; and regulations. This workshop was supported with funds by the National 

Estuarine Reserve System’s (NERRS) Science Collaborative.  
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1. INTRODUCTION AND WORKSHOP GOALS 

 

Climate-related changes to the ocean are emerging as a global problem. While the extent of these 

effects is currently unknown, there could be possible threat to Alaska commercial fisheries which 

are valued at approximately $4 billion (Alaska Marine Conservation Council 2011). The 

commercial, recreational, and subsistence harvest of native shellfish, as well as the aquaculture 

for Pacific oysters, are important commercial and culture resources in Kachemak Bay. In recent 

years, the shellfish mariculture industry in Alaska has been impacted by loss of oyster larvae 

(‘spat’) due to more acidic waters in the Pacific Northwest, and beginning in the late 1900s the 

native clam populations in southcentral Alaska significantly declined due to unknown factors.  

As ocean conditions continue to change, better information and tools may be needed to sustain 

the productivity of native clams and oyster populations within Alaska.  

 

Over the past decade to protect estuarine ecosystems, native oyster restoration and research 

projects have begun within the National Estuarine Research Reserves located in Washington, 

Oregon, and California. Beyond gathering high quality data, these projects have taken a 

collaborative approach in which their local stakeholders’ perspectives helped inform the issue 

and the practical application of science-products to more effectively guide restoration. Managers 

and decision-makers involved in these projects face the complex challenge of designing 

conservation and restoration strategies that will enable oyster populations to prove resilient as 

changes in climate interact with the influence of human activities to impacted coastal 

ecosystems. Overcoming these challenges, in part, entails better understanding of the organisms 

and changing environmental conditions to improve guidance for restoring these populations.  

 

In effort to transfer knowledge from the research and restoration efforts happening at NERRS 

along the Pacific Coast to Alaska, a workshop was held on March 11-12, 2014 in Homer, Alaska.  

This workshop served as a catalyst for bringing together scientists, managers, and shellfish 

mariculture industry from across the region and State to hear lessons learned from these 

collaborative studies to better guide planning within Kachemak Bay. Experts from academia, 

shellfish mariculture industry, government, and tribes presented and discussed the many aspects 

of native clam populations, oyster mariculture, and environmental conditions. The existing body 

of knowledge on bivalves in Kachemak Bay was explored, with an emphasis on recommended 

options for future research, action strategies, and considerations for restoration planning in the 

future. Through presentations, facilitated discussions, and group consensus-building, participants 

identified near-terms action, potential resources, and collaborative relationships needed to 

achieve healthy and resilient bivalve populations.  

 

The workshop had four main goals: 

 Hear and discuss lessons learned from oyster research and restoration efforts at three 

National Estuarine Research Reserves in California and Oregon. 

 

 Provide information exchange about native bivalve and oyster research and monitoring 

activities in Kachemak Bay. 

 

 Identify knowledge gaps and needed research, monitoring, and strategies needed to 

maintain sustainable harvests and productive habitats. 
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 Encourage coordination among researchers, shellfish growers, and natural resource 

managers to support the planning for restoration of depressed natural populations as well 

as maintain sustainable and resilient populations in Kachemak Bay. 

 

2. WORKSHOP FORMAT 

 

The workshop was held at the Alaska Islands and Ocean Visitor Center in Homer, Alaska. An 

agenda for the workshop is in Appendix 1. There were four invited subject matter experts 

representing the San Francisco Bay National Estuarine Research Reserve, the University of 

California Davis, and the Oregon Department of Fish and Wildlife (a former Research 

Coordinator at the South Slough Research Reserve). Twenty-eight participants from local 

community and around the state attended the workshop and represented a variety of interests, 

including: research, resource management, permitting, subsistence use, mariculture, and 

education. A full participant list can be found in Appendix 2.  

  

The workshop consisted of two main sessions followed by breakout groups and a facilitated 

group discussion. In the first session, the body of knowledge on clams and oysters were 

explored. Presentations were given by invited subject matter experts and nine individuals 

representing eight organizations involved in clam monitoring, oyster mariculture, and research 

on environmental drivers.  

 

The second session consisted of five panels that addressed key topics of interest to local 

stakeholders. Topics were determined using a situation assessment conducted October-December 

2013 before the workshop. The purpose of the assessment was to provide a greater understanding 

of perspectives, interests and concerns held by various stakeholders, and to provide independent 

recommendations on information gains and desirable outcomes from the workshop. The situation 

assessment report was circulated to participants in advance of the workshop, and is also in 

Appendix 3. 

 

The third session consisted of breakout groups that discussed current data availability, 

information gaps, and short and long-term actions needed to fill these gaps for each oysters, 

native clams, and environmental conditions. The session concluded with a group prioritization of 

the short-term actions that were identified by the groups. The workshop ended with a facilitated 

group discussion focused on action planning and maintaining interaction among workshop 

participations.  
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3. SESSION 1: PRESENTATION SUMMARIES 

 

Kachemak Bay oyster biological blueprint  

Ray RaLonde, SeaGrant 
This presentation outlined the results of the Molluscan Broodstock Program, which occurred in 

Kachemak Bay Alaska and Puget Sound Washington to determine whether top-yielding families 

differed in growth and product quality, and whether these factors varied across a latitudinal 

gradient. Differences in water temperature and culture technique resulted in different growth and 

quality between sites. A number of higher yield broodstock families performed well in Alaska, 

although colder water suppressed reproductive development. Oysters grown in Kachemak Bay 

were smaller, but still possess unique and potentially marketable intrinsic quality characteristics. 

 

History and perspectives of oyster mariculture in Kachemak Bay   

Steve Rykaczewski, Kachemak Shellfish Mariculture Association 
This presentation provided a history and overview of commercial Pacific oyster farming in 

Kachemak Bay, which initiated in 1989. Currently there are 12 active mariculture permits in the 

Bay and, while successful, farming non-native oysters in Alaska presents a unique set of 

challenges. Operationally, the market demand for oyster seed stock imported from the Pacific 

Northwest outweighs the supply. The KSMA has initiated a pilot project on the Homer Spit to 

remotely set oyster larvae to buffer against seed shortages. Oyster farmers lack information 

related to ocean conditions and oyster survival, such as phytoplankton bloom timing, ocean 

acidification, and pathogens and other oyster-related disease. Partnership with researchers to fill 

these data gaps is important to fully explore the potential for oyster mariculture in Kachemak 

Bay.   

  

Kachemak Bay native bivalves: harvest reduction limits 

Carol Kerkvliet, Alaska Dept of Fish and Game  

In 2012, the Alaska Board of Fisheries approved changes to littleneck and butter clam bag and 

possession limits in Cook Inlet and Resurrection Bay. The bag and possession limits will be 

reduced from 1,000 littleneck clams and 700 butter clams to a combined limit of 80 clams for the 

sport, personal use, and subsistence fisheries. Survey data has shown that littleneck and butter 

clams in Kachemak Bay have declined precipitously over the past decade, and the cause of these 

declines is unknown. The bag limits of 1,000 littleneck and 700 butter clams were established 

when abundance was high and were intended to distinguish commercial from noncommercial 

harvesters. These large limits no longer reflect current levels of abundance.  

 

Littleneck clam life history and growth studies  

Angela Doroff, Kachemak Bay NERR 

This presentation provided a review of Leukoma and Saxidomus from the mid-1990s through 

2011 compiled from a number of researchers by Dennis Lee.  Overall, both hard-shell clams 

have shown population declines.  During 2007-2009, a KBNERR research project on Leukoma 

estimated spawning, population recruitment, and clam growth in Kachemak Bay. Preliminary 

data was shared on spawning and population recruitment and results indicated annual variability 

in spawning and patchy distribution in clam recruitment. Growth rates varied significantly 

among sites and years for clams smaller than 40 mm shell length. While the general trend in our 

study was one of decreasing growth with increasing size, non-growth was common across the 
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size spectrum and we observed negative growth in more than one-third of our study clams, 

including nearly one-quarter of our smaller size class. Although in some habitats elsewhere shell 

rings are indeed annular, our work demonstrates that aging this species using external shell 

patterns as determined by our methods, is not advisable for the Kachemak Bay. In summary, 

there is a need to complete the data analysis and publication of the Leukoma life history studies, 

to integrate of these data with ongoing long-term monitoring projects such as the Gulf Watch 

consortium, and to link the early life history data from this study with fine and broad-scale 

oceanographic data. 

 

California oyster restoration in the face of climate change 

Matt Ferner, San Francisco Bay NERR 
California’s San Francisco Bay and Elkhorn Slough Reserves have teamed up with local partners 

to develop science-based tools to support native Olympia oyster restoration efforts in the face of 

climate change. Unfortunately, native oyster populations along the Pacific Coast are in decline, 

in part because of overharvesting and human activities. Oysters are affected by factors such as 

water salinity, temperature, dissolved oxygen, and sedimentation—all of which can reduce their 

growth and survival. A multidisciplinary team has explored the influence of human activities and 

climate change on native Olympia oyster populations. This research aims to develop a targeted 

set of decision tools for user groups involved with oyster restoration. Specifically, the team has 

been working for the past several years to understand the impacts of climate related stressors and 

how these interact with other stressors, and what sites will support the most sustainable oyster 

restoration efforts under future conditions.   

 

Bringing the “Oly” back to Oregon estuaries: Recovery and enhancement of native 

Olympia oysters in Coos Bay and South Slough Estuary  

Steve Rumrill, Oregon Department of Fish and Wildlife (formerly South Slough NERR)  

Native Olympia oysters were historically abundant in some Oregon estuaries. Populations of 

Olympia oysters are making a slow recovery in parts of Coos Bay, and restoration and 

enhancement activities are underway at several sites here and the South Slough. The genetic 

signature and shell morphology of Coos Bay oysters is nearly identical to oysters from Willapa 

Bay, WA, and a common-garden approach has been initiated to enhance recovery in the South 

Slough estuary. Olympia oyster peak spawning and brood release occurs in mid-summer, and 

larval supplies are limited primarily to the mesohaline region of Coos Bay. Settlement of 

Olympia oyster larvae consistently occurs at sites where adult densities are high, and the survival 

and growth of post-larvae is positively correlated with larval settlement. New scientific 

understandings are being used to develop a conservation and recovery plan for Olympia oysters 

in Coos Bay. 

 

Lightening Round Presentations 

Environmental conditions in Kachemak Bay 

Kris Holderied, NOAA Kasitsna Bay Laboratory  

Kachemak Bay waters are affected by seasonal and inter-annual changes in temperature and 

freshwater. Temperature, salinity, water column stratification and circulation are all factors 

which may influence plankton growth and bivalve growth and survival. These conditions can 

vary significantly with freshwater input and ocean water upwelling. This presentation gave a 

http://sfbaynerr.org/
http://www.elkhornslough.org/
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brief overview of ongoing oceanographic monitoring, and the spatial and temporal variability of 

conditions.  

  

Water quality monitoring in Kachemak Bay 

Angie Doroff (for Steve Baird), Kachemak Bay NERR   

KBNERR through the National Estuarine Research Reserve’s System-wide Monitoring Program 

(SWMP) has a long-term water quality, meteorological, and emergent salt marsh vegetation 

mapping monitoring program in Kachemak Bay. The information gathered through SWMP 

enhance other KBNERR ongoing monitoring programs, such as those for marine invasive 

species and harmful algal blooms. This long-term monitoring data lays the groundwork for 

examining drivers and relationships to productivity in the bay.   

 

Ocean circulation model and application to larval transport 

Angie Doroff, Kachemak Bay NERROur KBNERR research program and partners are working 

on three projects that contribute to updating the ocean circulation model for Kachemak Bay. 

Understanding circulation patterns is important to minimize detrimental effects to this area’s 

natural resources from point-source pollution, to aide in the ongoing investigations of larval 

transport pathways, and to increase our efficiency when monitoring for harmful algal blooms. In 

the future, it will help identify convergence zones that concentrate primary productivity and 

improve phytoplankton and larval transport monitoring.  

 

Ocean acidification research and monitoring – What’s happening in Alaska?   

Ellen Tyler, Alaska Ocean Observing System  

Ocean acidification monitoring is a gap that many partners, including Alaska Ocean Observing 

System (AOOS), are working to fill in Alaska. Long-term observations are needed to 

characterize natural variability and long-term trends in the ocean carbon cycle and for identifying 

physical and biological mechanisms controlling ocean acidification. AOOS and partner intend to 

fill gaps in ocean monitoring by offering web-based tools via models and real-time information 

(precipitation, salinity, etc.), including ocean acidification forecasting.   

 

 

A tribal initiative to promote collaborative research to restore marine invertebrates 

Glenn Seaman, Seaman Consulting 

The abundance of several culturally important marine species has substantially declined in the 

late 1900s in Port Graham Bay. In 2003, a Wisdomkeeper Workshop was held to share scientific 

and local and traditional knowledge to better understand the decline and to identify collaborative 

research and management projects toward restoring these resources. In 2011 a collaborative 

effort was initiated with scientists to evaluate the accomplishments since the 2003 Workshop, 

identify gaps and research needs, and develop a strategy to both improve cross-cultural 

communications and establish long-term research partnerships to address tribal natural resource 

issues.  

 

Natural resource clam project  

Tracie Merrill, Seldovia Village Tribe – [remotely]  

Seldovia Village Tribe conducted a natural resource clam project in 2004-05 to estimate 

historical distribution of hard shell clams, and to assess current abundance and distribution in 
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Seldovia Bay. Results of the study indicated large biomass of butter claims at the Kasitsna 

Sandbar compared to other sites, and larger littleneck clams near Kasitsna and Jakolof Bay. 

Study conclusions pinpointed locations where different size frequencies of clams were found, 

and that clam populations in Seldovia Bay are composed of mainly younger age classes. 

 

Notes from the speaker presentations are in Appendix 4.  

4. SESSION 2: PANEL DISCUSSIONS 

 

Panel 1: Environmental conditions and stressors influencing bivalves  

Panel members:  

Steve Rumrill, Oregon Department of Fish and Wildlife (formerly South Slough NERR)  

Ted Grosholz, University of California Davis  

Brian Cheng, University of California Davis  

Kris Holderied, NOAA Kasitsna Bay Laboratory  

Jeff Hetrick, Alutiiq Pride Shellfish Hatchery  

 

This panel focused on key environmental stressors impacting the recovery of native Olympia 

oysters in California and Oregon, and how these stressors interact to reduce their growth and 

survival. Results from both field-based and laboratory experiments were shared. The panel also 

discussed environment conditions that may indicate stress to bivalve populations in Kachemak 

Bay. Among these stressors include temperature, salinity, freshwater, and ocean acidification. 

Ocean acidification is currently being monitored at the Alutiiq Pride Shellfish Hatchery in 

Seward Alaska. The potential application of results from this study to hatchery success was 

discussed.  

 

Steve Rumrill, Oregon Department of Fish and Wildlife (formerly South Slough NERR)   

Research was conducted at South Slough to determine how environmental conditions and 

stressors impact the recovery of native Olympia oysters. Results indicate that temperature and 

salinity are important factors affecting oyster growth and survival. There is narrow 

environmental range required for successful late-stage larvae, such as a critical temperature 

threshold of 15 degrees C (which is reached in May) and salinity between 20 to 25 ppt. There’s a 

long term shift in median pH levels in South Slough. Over the past 15 years pH levels have risen 

from 7.9 to 8.0. This rise is either related to an influx of saline water, or due to increasing sea 

grass beds. The increase in net estuary ecosystem metabolism may be an early indicator of 

eutrophication. There has also been a loss of suitable hard substrate for oysters in the subtidal 

zone. In locations where suitable substrate is available, which may include conspecific oyster 

shells, discarded shopping carts, or riff-raff, the oysters collect by the thousands, indicating a 

shortage of available habitat.  

 

Ted Grosholz, University of California Davis 

At the Elkhorn Slough and San Francisco Bay NERRS field studies occurred to determine 

patterns of association among environmental variables and oyster population metrics. The 

approach involved measuring a broad suite of environmental variables that were known to be 

important for oysters. Multiple stressors and oyster metrics were measured biweekly or monthly. 

Results indicated that salinity and temperature had the strongest effects on oyster populations. 

Variables such as pH and sedimentation didn’t have much impact within the range of variables 
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measured. Increased temperature appeared to offset effects of low dissolved oxygen, which were 

measured at night time when levels were lowest. Lessons learned from this study to be 

transferred to Kachemak Bay include: locating data sources for long-term data from existing 

networks (where possible), measuring with lower precision but over a broader spatial and 

temporal resolution, and understanding what population metrics are most important for ‘success.  

 

Brian Cheng, University of California Davis 

Laboratory studies occurred to compliment field investigations at the Elkhorn Slough NERR on 

multiple stressor effects to Olympia oyster growth and survival. Elkhorn Slough is an estuarine 

system impacted by agricultural run-off that cause low dissolved oxygen levels during the 

summer months, especially during weak tides. Salinity in Elkhorn Slough is generally high (28 

PSU) except following storm events when levels drop. To measure the effects of these stressors, 

a laboratory experiment was designed at Bodega Marine Lab to manually manipulate 

temperature and oxygen levels. Results indicated that decreased oxygen levels (hypoxia) 

significantly reduced growth and, surprisingly, temperature increases positively affected growth 

(in hypoxia and extreme hypoxia conditions) by offsetting hypoxia. This suggests oysters were 

likely able to compensate at night when oxygen levels increased. Salinity did not impact early 

life stages of oysters until the threshold reached extreme levels (5 PSU) for eight days or more. 

 

Kris Holderied, NOAA Kasitsna Bay Laboratory 

Using knowledge from the time series of environmental conditions in Kachemak Bay, the state 

of knowledge for stressors potentially impacting native bivalves was discussed. Although 

monitoring of ocean conditions is ongoing, research is still in the early stages of understanding 

which variables are most important for growth and survival. Ocean circulation patterns are being 

determined through the use of surface drifters; currently there is no work underway to determine 

circulation patterns at depth.  Evidence suggests that clam populations do best in soft sediment, 

which is not the predominant habitat type on the south side of the bay. Sea otter populations have 

increased in Kachemak Bay and predation may be a factor causing clam population demise. 

Other physical factors that bivalves contend with may include ice scouring, extreme tides, and 

freezing temperatures. The availability of benthic micro algae is another potentially limiting 

factor that is currently not being monitored. Micro-chemical techniques can be to compare larva 

DNA to adult clams to determine their location of origin.  

 

Jeff Hetrick, Alutiiq Pride Shellfish Hatchery 
The Alaska Ocean Acidification Network is continuing to build a network of ocean acidification 

observations statewide. A new development is the installation of a real-time sampling instrument 

at the Alutiiq Pride shellfish hatchery in Seward. This project is being funded by the Alaska 

Ocean Observing System (AOOS). Ocean acidification is a potential threat to marine 

communities in Alaska, particularly given the important of fisheries. Alaska waters are especially 

vulnerable to acidification because of their unique circulation patterns and cold, glacial melt 

water, which can absorb more CO2 than warm water. To provide new understanding and 

insights, a Beta Burkelator was installed at the hatchery in November 2013. The instrument 

measures the amount of carbonic acid [partial pressure of carbon dioxide (pCO2) and total 

carbon dioxide (tCO2)] in the water which is used to calculate aragonite saturation, an indicator 

used by the hatchery on the corrosiveness of water to shellfish larvae. Other variables such as 

temperature, salinity, CO2, nitrogen, and dissolved oxygen are also being measured. Data 
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collection began in fall 2013; ocean condition trends will be determined overtime as well as 

relationship to juvenile shellfish and hatchery operations.    

 

Group Discussion  

 

Using knowledge transferred about the environmental stressors driving oyster population decline 

at the NERRS in California and Oregon, the group discussed the current knowledge and data 

gaps related to environmental conditions and bivalve populations in Kachemak Bay. Below is a 

summary of the current information available, and the information issues and/or gaps that were 

identified (Table 1). 

 

 

Table 1. The environmental factors that may influence the sustainability of bivalve populations 

in Kachemak Bay.  

 

Current information available  

 Temperate and water quality data- KBNERR/SWMP 

 Ocean salinity trends over time and at depth- KBL  

 Phytoplankton diversity and relative abundance- KBNERR/KBL 

 Ocean circulation model- KBNERR/UAF 

 Long-term shellfish population density surveys- ADFG 

 Subsistence harvest information- ADFG 

 Population equilibrium- ADFG 

 Clam growth and life history information- KBNERR  

 

Open issues/ gaps 

 Detailed life history profiles by species 

 Larval transport/particle trajectory model for Kachemak Bay 

 Habitat suitability assessment by species 

 Timing, drivers, and composition of phytoplankton blooms 

 Long-term growth trends of  native bivalves and oysters 

 Population density thresholds for reproductive success 

 Ocean salinity and temperature trends and relationship to bivalve growth and 

survival  

 Data sharing and visualization tools 
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Panel 2: Other (non-environmental stressor) factors influencing bivalve sustainability in 

Kachemak Bay 

Panel members: 

Steve Rumrill, Oregon Department of Fish and Wildlife (formerly South Slough NERR)  

Ted Grosholz, University of California Davis  

Angela Doroff, Kachemak Bay Research Reserve  

Ray RaLonde, Alaska Sea Grant  

Cynthia Pringham, Alaska Dept of Fish and Game 

 

This panel focused on intrinsic (e.g. non-environmental) stressors that may influence the 

sustainability of bivalve populations. The factors known to impact native Olympia oysters in 

California and Oregon, as determined through field-based and laboratory experiments, were 

shared. Other factors that may indicate stress to bivalve populations in Kachemak Bay were 

discussed, such as predation, pathogens, and commercial harvest.  

 

Steve Rumrill, Oregon Department of Fish and Wildlife (formerly South Slough NERR)   
The ecological and intrinsic factors that impact survival of Olympia oysters in Oregon’s estuaries 

was discussed. One factor is competition with various non-native tunicate species, such as 

Didemnum spp.. Additionally, both native and non-native crabs prey on young oysters. Another 

factor for consideration is the settlement and growth of native Olympia oysters on non-native 

Pacific oysters. This relationship could be beneficial for Olympia oyster production, particularly 

when substrata are limited; however, this may also provide a source of incidental mortality when 

Pacific oysters are harvested. Last, the turbulence in the water created by clusters of oysters can 

have a benefit downstream for settlement of spat and potentially the reduction of predation.   

 

Ted Grosholz, University of California Davis  
Several intrinsic factors may limit Olympia oyster survival and growth in California, such as 

intra- and interspecies competition, parasites, pathogens, dispersal, fertilization limitation, 

predators, contaminants and sediments, as well as temperature and salinity. There are a variety of 

oyster predators, ranging from crabs to predatory snails and marine birds; the extent to which 

predations limit population size is unknown, although whelks can significantly limit oyster 

populations in some sites. Determining predator impacts would involve further predator 

exclusion studies. Oysters are limited by space competitors, such as fouling tunicates, at 

moderate to high densities. Data within bays suggest some sites may be limited by larval 

dispersal. Pathogens/parasites and contaminants are not known to limit Olympia oysters, but 

occasionally can be limited by sediment type.  

 

Ray RaLonde, Sea Grant [remotely] 

Intrinsic factors known to affect Pacific oysters in Alaska were discussed. The security of seed 

spat is a paramount concern. Alaska is currently dependent upon the importation of oyster spat 

from the lower 48, which have been suffering mass mortalities associated with more corrosive 

water. These hatcheries have warned that they likely will only have a seed surplus available for 

purchase for the next 5 years. Therefore, attention in Alaska should be made to developing a seed 

production system sufficient to meet market demands. Within Alaska there are only one shellfish 

hatchery and two eyed-larvae setting facilities. Since 1995 Alutiiq Pride Hatchery in Seward has 

developed the capacity to spawn adult and produce seed; however, all facilities are food-
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production limited and costly to operate. In Sitka a shell burrowing parasite became an issue at 

an oyster farm, although this problem may have been related to poor husbandry practice. Climate 

change will impact freshwater input to Kachemak Bay through glacial melt; it is unclear how 

these impacts will influence over-winter survival.  

 

Angie Doroff, Kachemak Bay NERR  

The sea otter population status in Kachemak Bay was discussed. Sea otters began to repopulate 

the area in the 1970’s, and stabilized at about 900 animals through most of the 1990s. Between 

2008 and 2012, there was 13% population growth, and the current estimate of abundance is 

approximately 6,000 animals which reflects a combination of both birth rates and immigration of 

sea otters into the bay since the late 1990s. Sea otters can consume a broad variety of prey to 

meet their high energetic requirements (25% of their body weight per day). In soft sediment 

habitats like Kachemak Bay, sea otters primarily consume bivalves and crabs.  The primary tools 

for determining sea otter diet are visual observations, scat analyses, and whisker isotope 

methods.   

 

Cynthia Pringham, Alaska Dept of Fish and Game  
The trends for Pacific oyster mariculture in Kachemak Bay for the past 6 years were discussed. 

There are 14 aquatic farms in Kachemak Bay, which comprise 21% of the farms in Alaska. The 

primary product is Pacific oysters. In 2013, total production was 499,000 with sales at $325K. 

This figure represents a 42% increase from 2012. In 2013 the end of year oyster inventory 

decreased from 3.8 million in 2012 to 2.8 million. Acquired seed is required every year for the 

farms, and there has been a downward trend in seed acquisition from 2009. New seed decreased 

from 1.17 million in 2012 to .52 million in 2013 (56%). The proportion of new seed to inventory 

was less in 2013 (19%) compared to 2012 (31%). The seed imported to Alaska originates from 

Washington stock; therefore, some of the experienced mortality may be attributed to different 

environmental conditions in Alaska. The most common comments by farmers during annual 

reporting about issues affecting mariculture in Kachemak Bay include: slow growth, higher 

mortality (30–50%), winter die-off, and seed shortage.  

   

Group Discussion 

 

Native bivalves 

Using knowledge transferred from the NERRS oyster restoration projects about the non-

environmental stressors (e.g. intrinsic factors) driving oyster population decline, the group 

discussed the current knowledge and data gaps related to environmental conditions and bivalve 

populations in Kachemak Bay. Below is a summary of the current information available, and the 

information issues and/or gaps that were identified. 

 

The sea otter population in Kachemak Bay is still growing, and it does not yet appear to have 

reached equilibrium densities (e.g. carrying capacity with the available food resources). Sea 

otters feed on a wide variety of marine invertebrates, including urchins, clams, crabs, and other 

invertebrates. In Kachemak Bay, like the Kodiak archipelago, it is likely that the main prey item 

is butter clams, although the consumption rates are unknown for this area..  Sea otters have co-

evolved with the marine benthic invertebrates they eat, however, their presence as a keystone 
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species in the environment likely prohibits commercially viable harvest of these species that 

have become abundant in the absence of sea otters.  

 

A data gap for Kachemak Bay is better understanding of sea otter consumption rates and 

predation pressure on clam populations. In consideration of clam restoration activities, the needs 

for and success of predator exclusion devices should be explored. Restoration projects on the 

east coast use exclusion devices; however, they are costly to procure. In Southeast Alaska, 

SeaGrant and partners have successfully used screen bags and standard 5” predator exclusion 

cages in field experiments.  

  

Oysters 

Farms in Kachemak Bay experience a 30% die-off of oyster crop annually. Farmers with a long 

history working in Kachemak Bay (20 years) are keen observers of the marine environment, and 

have a good grasp of conditions that may cause mortality. A period of above-average air and 

water temperatures during winter (January or February) is a likely cause of mortality. Also a shift 

in phytoplankton abundance and species composition may also cause mortalities. Historic 

conditions in Kachemak Bay during late fall and early spring promoted large blooms of Pseudo-

nitzschia; however, these events are no longer common. Therefore, food may also be a limiting 

factor. 

 

The causal factor for oyster die-offs is largely unknown. It was suggested that area oyster 

growers work collaboratively to develop a sampling protocol to collect and submit oysters every 

six months. Samples could be analyzed for pathogens, as well as create a baseline profile of 

oyster reproductive and physical condition.   

 

Nearshore waters in Alaska provide essential habitat to a great variety of marine species, 

including many commercially and culturally important species that support coastal communities. 

The extent to which salinity impacts oysters in Kachemak Bay is unknown; although it does not 

appear to be an environmental stressor. In most locations in Kachemak Bay, the fresh water lens 

at the ocean’s surface is very shallow, and the lantern nets used for mariculture are placed below 

that. The effect of ocean acidification to nearshore systems in Alaska is poorly understood. 

Given the dependence of coastal communities on nearshore waters, there is reason for concern 

about the viability of juvenile oysters and wild larval stock of native bivalve species. While the 

technology needed for acidification monitoring in Kachemak Bay is available, the equipment is 

cost-prohibitive. Depending on the extent of impact, hatcheries in Alaska could mitigate by 

rearing larvae of wild stocks of native bivalve species. Operationally, there would be huge 

associated costs and capacity development would be needed. Improved coordination and 

networking with research and hatchery organizations throughout Alaska and the lower 48 would 

help identify what work and techniques are underway and what further developments are needed.  
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Table 2. The intrinsic factors that may influence the sustainability of bivalve populations in 

Kachemak Bay.  

 

Current information available  

 Opportunities exist for oyster sampling by farmers and/or educational program 

 

Open issues/ gaps 

 Ocean acidification monitoring in Kachemak Bay 

 Predation by sea otters,sea stars, and sea ducks 

 Sea otter population status relative to food supply in Kachemak Bay 

 Food sources for sea otters in Kachemak Bay, in addition to bivalves 

 Rate of predation by sea otters, sea stars, and sea ducks 

 Impact of predation on clam size and populations 

 Options for excluding sea otters and other known predators from 

restoration areas 

 Overwinter growth and survival of oysters 

 Interaction with environmental conditions 

 Rate of winter mortalities and causal factors 

 Availability of sufficient oyster spat to meet market demands 

 Oyster disease and pathogens and interactions with environmental stressors 

 Standard operating procedures for oysters sampling (pathogens and reproductive, 

physical condition) 

 

 

 

Table 3. The combined environmental and intrinsic factors that may influence the sustainability 

of bivalve populations in Kachemak Bay.  

 

 

Current information available  

 Temperate and water quality data (SWMP) 

 Ocean salinity trends over time and at depth  

 Phytoplankton diversity and relative abundance 

 Ocean circulation model development 

 Populations of some bivalve species are doing well (e.g. mussels) 

 Long-term shellfish population density surveys  

 Subsistence harvest information 

 Population equilibrium of harvested hard shell clams 

 Clam growth and limited life history information  

 Opportunities exist for oyster sampling by farmers and/or educational program 

 

Open issues/ gaps 

 Detailed life history profiles by bivalve species 

 Larval transport/particle trajectory model for Kachemak Bay 

 Habitat suitability assessment by species 



 

13 

 

 Timing, drivers, and composition of phytoplankton blooms 

 Long-term growth trends of  native bivalves and oysters 

 Population density thresholds for reproductive success 

 Ocean salinity and temperature trends and relationship to bivalve growth and 

survival  

 Data sharing and visualization tools 

 

 Ocean acidification monitoring in Kachemak Bay 

 Predation by sea otters,sea stars, and sea ducks 

 Sea otter population status relative to food supply in Kachemak Bay 

 Food sources for sea otters in Kachemak Bay, in addition to bivalves 

 Rate of predation by sea otters, sea stars, and sea ducks 

 Impact of predation on clam size and populations 

 Options for excluding sea otters and other known predators from 

restoration areas 

 Overwinter growth and survival of oysters 

 Interaction with environmental conditions 

 Rate of winter mortalities and causal factors 

 Availability of sufficient oyster spat to meet market demands 

 Oyster disease and pathogens and interactions with environmental stressors 

 Sampling protocols to monitor oyster conditions, growth, and survival 
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Panel 3: Building collaborations and partnerships 

Panel members: 

Matt Ferner, San Francisco NERR 

Steve Rumrill, Oregon Department of Fish and Wildlife (formerly South Slough NERR)  

Ted Grosholz, University of California Davis  

Cynthia Pringham, Alaska Dept of Fish and Game  

Ray RaLonde, Alaska Sea Grant 

 

This panel provided an overview of collaborative process used in oyster-related restoration 

projects at California and Oregon NERRS. The major success and lessons learned to be adapted 

to future projects were discussed. General recommendations were made to participation for 

consideration when developing a restoration-related project. Existing partnerships within Alaska 

were discussed, as well as opportunities to strengthen these collaborations.  

 

Matt Ferner, San Francisco NERR 

The goal of the San Francisco and Elkhorn Slough NERR project is to increase the resilience of 

oyster restoration projects in the face of climate change. The project will accomplish this by 

producing restoration planning tools which aid practitioners and policy-makers in the selection of 

sites where oyster restoration is mostly likely to be successful currently and under projected 

future conditions. These tools are being developed collaboratively from the start, with heavy 

input from the core local end-users and also with engagement of west coast Olympia oyster end-

users and the international Shellfish Restoration Network.  

 

The process of building collaborations at the onset of the project began by polling stakeholders 

about environmental stressors they felt were important. Additionally, interviews were held to 

determine from stakeholder the types of decisions they make, and what information and products 

are currently being utilized to support decision-making. The outcomes from the survey and 

interviews were useful in guiding the direction of the research to meet stakeholder needs, 

adapting the project design, and in limiting the scope of tools that would be produced. 

 

A series of stakeholder workshops were also held over the course of the project. A mid-project 

workshop provided end-users with updates on data collected, as well as shared preliminary 

results and obtained formative feedback on the most important management applications of the 

new science. Quantitative scores on management questions and products were solicited from 

stakeholders, as well as qualitative input. The scores were used to identify top priorities for 

analysis and interpretation of the data and development of products to disseminate results. Future 

steps of the project include developing draft final products with stakeholder input in Spring 

2014, and a final workshop to share results and products in Summer 2014. 

 

The approach taken in this project was successful, in part, because collaborations were built upon 

established working relationships and existing technical groups. These established relationships 

were instrumental in strengthening a foundation of trust among the partnership. Additionally, the 

project took an “open door” approach in order to encourage openness and transparency among 

stakeholders. Stakeholders were encouraged to ask questions, discuss suggestions, and address 

related issues whenever they felt the need. Ongoing feedback from stakeholders was critically 

incorporated into project decisions, including focus areas of the new science and the tools that 
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will be produced. To encourage regular communication, stakeholders were kept regularly 

informed via email updates, website postings, and informational pamphlets.  

 

Over the course of the project there have been many important lessons learned related to 

partnerships and collaborations. First, it is best to avoid assumptions about stakeholders’ 

information needs. Their actual information needs to support management decisions may be 

different than assumed. Considering this, it is important to allow for adaptability in the project 

design in order to meet stakeholder needs. Stakeholders should be kept abreast of key decisions 

and changes made in the project. This concept is important for promoting open and engaged 

communications. 

 

Last, it is important to consider what the incentive is for stakeholder’s to be involved in 

collaborations and restoration planning. For this project, we felt the benefits of oyster resiliency 

and restoration included maintaining the valuable ecosystem services provided the oysters; 

providing structural habitat for other marine organisms; and the stabilization of habitat that 

buffers the shoreline from erosion by waves and currents. The visibility of oyster-related projects 

can result in great public interest. The “feel good” nature of restoration can raise the profile of 

such projects and result in media attention, which is a great tool for educating the public on the 

benefits of ecosystem restoration. 

 

Steve Rumrill, Oregon Department of Fish and Wildlife (formerly South Slough NERR)  

This project is building on existing research and relationships to establish a community 

stakeholder group committed to working collaboratively to bring the Olympia oyster back to 

Coos Bay. The team is advancing local understanding of the oyster’s reproductive biology and 

early life history and working with a diverse group of stakeholders to weave that science into a 

plan to restore self-sustaining populations. 

 

This project used a joint fact-finding approach to: 

1. Identify the problem and frame the issues; 

2. Bring together interested stakeholders and technical experts; 

3. Facilitate meetings to explore existing information and recognize data gaps; 

4. Assembly and translate technical findings into accessible formats; and 

5. Hold objective deliberations to reach agreement.  

  

At the onset of the project, outreach was made to stakeholders groups to invite their 

participation. The interested stakeholders formed the Olympia Oyster Recovery Advisory 

Committee, which consisted of participation by government agencies, Sea Grant, oyster growers, 

hatchery industry, environmental planners, and non-governmental organizations. Given the 

diverse interests, there was initially tension and conflicting priorities among the group. In part, 

the tensions were dissolved through a structured decision-making process in which the scientific 

understanding, rational, and context for decisions was clarified, as well as defining the objectives 

and evaluation criteria for oyster recovery. These created a level of transparency and mutual 

understanding of individual needs within the group.  

 

The successes of joint-fact finding and collaboration were many. This project was an opportunity 

to bring together diverse academic faculty with interests in invertebrate reproduction, larval 
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ecology, and numerical hydrodynamics. Several graduate-level theses were published focused on 

Olympia oysters. This project raised the profile of community outreach and engagement on 

oyster-related issues. Further, this project became a catalyst for future agency and academic 

research, and served an important role in laying a solid science foundation for the development 

of an oyster conservation and recovery plan. 

 

There were many lessons learned in this project that could be adapted in the future. It was 

challenging to recruit new students to conduct the research, and academic thesis advisors to these 

students had a greater influence on the research than the restoration advisory committee. The 

stakeholder group provided excellent input at the onset of the project; however, the size of the 

group made it cumbersome to meet regularly. Further, oyster growers and other industry 

participants did not want to meet as large group; instead, small group discussions (2-4 people) 

and 1-on-1 meetings proved most effective when engaging the shellfish growers. The municipal 

governments and planners preferred to hold discussions pertaining to this project during their 

regularly scheduled meetings. 

 

Frequent communication and up-to-date information was an important component of this project. 

The regular distribution of two-page fact sheets was effective in outreaching information to 

stakeholders, and graduate theses of no-more-than five pages were preferred.  

 

Ted Grosholz, University of California Davis  

Along the California coast a number of collaborative networks have developed in support of 

Olympia oyster restoration. These include the Living Shorelines Project, San Francisco Bay 

Native Oyster Working Group, San Francisco Bay Subtidal Goals Project, and the Elkhorn 

Slough Oyster Restoration Network.  

 

The SF Bay Living Shorelines Project is acollaboration among several groups conducting 

Olympia oyster restoration. Partners also include seagrass restoration efforts (SF State) and 

physical biologists (ESA PWA), fish biologists (Environ) and others. More information can be 

found: http://www.sfbaylivingshorelines.org/sf_shorelines_about.html 

 

The Subtidal Habitat Goals Project is a collaborative, regional planning effort to understand, 

protect, and restore submerged habitats. The project vision is to achieve, over the next 50 years, a 

net improvement of the San Francisco Bay's subtidal ecosystem through science-based protection 

and restoration of habitats. To achieve this goal, in part, the project emphasizes support for the 

protection of native oysters, which can improve habitat quality, shoreline stabilization, and 

provide a myriad of other ecosystem benefits. The SF Bay Subtidal Habitat Goals 2010 report is 

a 50-year conservation plan that involves a broad collaboration among oyster and seagrass 

restoration efforts.  

 

Beginning in 2010, the San Francisco Bay Native Oyster Working Group and partners along 

entire west coast convened in a multi-day workshop to discuss oyster-related research, 

restoration efforts, challenges, and to create a more coordinated network across regions. The 

group meets now every few years to share data and approaches broadly across the west coast 

region. The proceedings are available online: 

http://www.habitat.noaa.gov/pdf/2010_WCNOW_Proceedings_Final.pdf 

http://www.sfbaylivingshorelines.org/sf_shorelines_about.html
http://www.habitat.noaa.gov/pdf/2010_WCNOW_Proceedings_Final.pdf
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Cynthia Pringham, Alaska Dept of Fish and Game  

This discussion focused on currently shellfish network in Alaska. There are ongoing interactions 

with the aquatic farming industry and the University of Alaska Fairbanks. Ginny Eckert is 

notably active in conducting research driven by questions related to management and aquaculture 

of commercially important marine invertebrates. The university often has graduate students 

seeking research projects, which may provide an opportunity for addressing aquaculture-related 

questions. This is a partnership that should be further fostered.  

 

Alaska ShoreZone is a coastal habitat mapping and classification system in which aerial imagery 

is collected specifically for the integration of geological and biological features of the intertidal 

and nearshore environments. The Alaska ShoreZone program is a partnership of scientists, GIS 

specialists, web specialists, non-profit organizations, and governmental agencies. Coastal 

mapping data has a range of uses, which include mariculture site review.  

 

Organizations throughout the state, including Alaska Sea Grant and the Kachemak Bay Research 

Reserve, are conducting harmful algal bloom research and monitoring. This information is useful 

to the aquaculture industry, and the data was previously submitted to a phytoplankton monitoring 

network but funding has been lost.  

 

The Alaskan Shellfish Growers Association (ASGA) has partnered with the Alaska Sea Grant 

Marine Advisory Program and the University of Alaska Fairbanks to produce an Alaska Oyster 

Growers Manual (http://seagrant.uaf.edu/bookstore/pubs/an-19-front-matter.pdf). The Pacific 

Shellfish Growers Association has been involved with ASGA on some issues, and a few of the 

growers in Alaska are active with this association.  

 

Bivalve-related research and restoration projects within Alaska occur at small scales since 

funding is limited. The majority of this work is carried by the hatchery industry or native groups, 

whom have access to more diverse resources.  

 

The public in Alaska has not yet been accessed as a resource to advocate for bivalve restoration. 

Alaska legislatures are very interested in the aquaculture industry, and they have requested to 

stay attuned to issues. However, a compelling story about bivalves in Alaska is important for 

raising the profile on the issues (e.g. to capture legislature’s attention) and to secure access to 

funding. Opportunities for increasing awareness include industry fact sheets and a statewide 

mariculture management plan. Managers are dealing with challenges such as the statewide 

housing of data and ensuring that up-to-date information is incorporated into decision-making. 

There is a need to be more proactive in adapting management strategies that utilize new 

information and best-available science. 

 

The Alaska Department of Fish and Game, Division of Sport Fish previously had a Restoration 

and Enhancement Division that dissolved with budget restrictions. Currently there are just five 

people that fill this role statewide. An invertebrate enhancement workgroup was started by 

ADF&G; however, while the division has the authority to conduct research, they do not have 

responsibility to undertake restoration of a public resource. The invertebrate restoration and 

enhancement projects may need initiated by policy enacted through the legislature.  
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Ray RaLonde, Alaska Sea Grant 

The Sea Grant Marine Advisory Program's (MAP) aquaculture mission is to provide support for 

the rapidly expanding shellfish farming industry. MAP is involved with hatcheries in effort to 

facilitate sharing of resources and information, and to conduct a coordinated applied research 

program. 

 

Among these partnerships MAP has worked with Alaska native village tribes to train citizen 

scientists to conduct bivalve inventories. This work cannot be done without the participation of 

village tribes, given not only the remote location but the extent of traditional ecologic 

knowledge. Each year a native science workshop, which includes a bivalve inventory session, is 

conducted in Kachemak Bay. As a result, there is a well-developed inventory protocols already 

established. Additionally, MAP provides published materials to the communities to help 

outreach information and resources.  

 

MAP also works closely with oyster farmers on a variety of coordinated research projects and 

provides the project design training. Samples collected in these projects are sent to Sea Grant for 

processing. With these projects, it is important to incorporate flexibility into the design since the 

growers often have more practical solutions to issues or different research needs may arise. 

Additionally, it is important for MAP to engage with the activities of local networks to facilitate 

sharing of information and training. For example, Sea Grant is currently partnered with the 

Kachemak Shellfish Growers Coop and works to outreach information at their annual meetings. 

 

Group Discussion 

A group discussion focused on the limitations of current shellfish networks in Alaska, and 

brainstormed possible solution to overcome these challenges. 

 

 The status of collaborations between ADF&G Mariculture, the oyster facilities, including 

Alutiiq Pride hatchery, and Kachemak Shellfish Mariculture Association, and the Port 

Graham native tribe were discussed. More interaction among the groups is desired to provide 

a forum for communication and information sharing. ADF&G is interested in the concept of 

native bivalve restoration, but any action would need preceded by policy changes.  

 

 In Washington, oyster restoration was undertaken as an initiative between NOAA’s National 

Shellfish Initiative and the State’s interest in promoting a critical clean water industry. While 

the initiative supports Governor Gregoire’s goal of a “dig-able” Puget Sound by 2020, it also 

encompasses the extraordinary value of shellfish resources on the coast. As envisioned, the 

initiative will protect and enhance a resource that is important for jobs, industry, citizens and 

tribes. California has a similar initiative, and Oregon is in the process of pursuing one. A 

recommendation was made for Alaska to take action towards pursuing a similar statewide 

initiative.  

 

 Restoration and changes to mariculture operations are limited by regulations within the 

Kachemak Bay Critical Habitat Area (CHA). In order for any activities to be considered, a 

well-developed plan would need developed in consultation with ADF&G Division of 

Habitat. This consultation would include consideration about which types of actions may be 

permissible under the special area management plan. While bivalve-related research has 
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occurred within the CHA, to date there have not been proposed restoration projects. The 

avenue for possibility exists but would require alignment with regulatory agencies. 

 

 A Land Use Lease issued by DNR- Division of Mining, Land & Water Can authorizes the 

use of state land for commercial and non-commercial purposes. This may include, but is not 

limited to, tideland permits and leases, commercial recreation permits, right-of-ways and 

easements, material sales, floathomes, trapping cabin permits and land use permits. A 

tideland lease from DNR for bivalve restoration purposes warrants further consideration, and 

may provide a regulatory pathway for these activities to occur. 

 

 The primary challenges of shellfish-related data management include fragmented and 

dispersed data statewide which inhibits comprehensive analysis and applications to 

management. Better data management is fundamental to implementing ecosystem-based 

management and restoration of bivalve species. Additionally, peer-reviewed literature is 

important to providing credibility and validity of the science being used to support 

management. 

 

 The Department of Natural Resources Aquatic Farming Program is in the process of 

soliciting input on existing regulations and proposed alternatives in advance of the new 

regulatory package. There is interest in having industry participation to provide a set of 

commercial success measurement standards. Currently research needs from the industry are 

only received by resource management agencies in the form of applications and reports. 
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Panel 4: Restoration efforts and planning in Alaska  

Panel members: 

Jeff Hetrick, Alutiiq Pride Shellfish Hatchery 

Glenn Seaman, Seaman Consulting 

Ray RaLonde (absent) 

 

This panel provided an overview of bivalve restoration and planning efforts that are ongoing in 

Alaska. The needs and associated issues were discussed, as well as the environmental variables 

that may be important to restoration or enhancement success.  

 

Jeff Hetrick, Alutiiq Pride Shellfish Hatchery 

Alutiiq Pride Shellfish Hatchery(APSH) has led several shellfish enhancement projects using 

juvenile out-planting in areas including Prince William Sound and Cook Inlet. Shellfish 

enhancement is a tool used to repopulate beaches that have suitable habitat for shellfish but lack 

viable, reproductive populations. Shellfish are stocked on beaches using a predator control 

technique and then allowed to grow to a harvestable size. Many of the shellfish are left 

unharvested to serve as a spawning sanctuary.  

 

One of the challenges associated with out-planting is determining minimum size needed for 

successful establishment, as well as the optimal planting density. Work conducted by APSH 

suggests that 800 to 1000 mesh clams bags have provided sufficient critical mass to achieve 

successful spawning.  

 

One of the industry needs is closer collaboration between hatchery and the research community. 

While the hatchery has the operational expertise for restoration and enhancement efforts, they 

lack the capacity to conduct the associated research and monitoring. Close collaborations will be 

critical to the successful outcome of bivalve population recovery in Kachemak Bay. APSH 

suggested a pilot enhancement project be implemented in Port Graham as a cooperative effort 

between local tribes, industry, and research communities. Industry could provide the broodstock 

and hatchery space for experiments, whereas the research and local communities could survey 

clams, including growth, sexual maturity, spawning, and larval timing and abundance. This 

“proof of concept” approach could be used to develop regulatory and legislative pathways for 

future enhancement and restoration projects.  

 

Glenn Seaman, Seaman Consulting 

In 2003, the Port Graham Tribal Council initiated collaborations with Western researchers and 

managers working in the Kachemak Bay area to restore depressed stocks of marine invertebrates 

(e.g., clams, crabs, cockles, and chitons). The Port Graham-Nanwalek Wisdomkeeper Workshop 

was held in September 2003 to promote understanding and share information on local natural 

resource issues, and to identify collaborative projects to address these issues. Implementation of 

sixteen collaborative projects was left to the initiative of meeting participants. 

 

The current project is a tribally driven community-based participatory research project to 

continue this collaboration initiative. This process started with an update and collaborative 

assessment of research projects since the 2003 Workshop, which revealed that substantial 

progress has been made in evaluating environmental contamination and benthic habitat mapping, 
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and in documenting traditional knowledge and tribal natural resource management practices 

(completed by the Port Graham Tribe). However, there are many factors that have contributed to 

the lack of progress of many aspects of these collaborative projects.  

 

Many of the project partners, particularly resource management agencies, are overloaded with 

other work responsibilities and often do not have capacity to be involved. Additionally, there is 

often an inability for these agencies to hire new staff. The universities, however, have been good 

partners and are active participants in the research. While graduate students are an asset they 

often lack funding to conduct research. Generally, funding is lacking across most aspects of this 

project to support the work that is needed. Both the Tribe and agencies understand the challenges 

each faces, and the need to build capacity and funding for the Tribe to participate in, support, and 

facilitate the development of tribal-researcher partnerships. These partnerships will benefit from 

a project coordinator with a responsibility to build collaborative relationships and pursue 

mutually agreed-to research and funding.  

 

Current research needs for the Port Graham natural resource project include a conceptual model 

to provide an organized structure for current studies, and to guide the development of future 

research. To be successful in an adaptive management approach to restoration, this effort would 

require clearly articulated conceptual models that specific key variables, describe their dynamic 

relationships, and project the consequences of alternative management approaches. Baseline 

population information about clams and environmental stressors would be needed to inform the 

model. Developing a model could be a collaborative effort among partners and should be guided 

by key subject matter expertise (such as Tulla Holem, UAF).  

 

Group Discussion 

Topics were raised in the panel discussion related to enhancement efforts. Evidence from the 

Seldovia Village Tribe studies suggests that small clams were sensitive to being moved and also, 

possibly, disturbance. This work should be taken into consideration when designing new 

projects. Additionally, out-planted clams should be supported by proper husbandry practice and 

disease certification in the hatchery to prevent from impacting wild stocks. 

 

The group also discussed the subsistence harvest of hard shell clams, and noted that little neck 

clams (Protothaca stamineais) are not among the primary species harvested for subsistence use. 

Additionally, little neck clams are recognized to be at the northern edge of their range in Alaska 

and, this, more likely subject to variability in spawning success than others species that are more 

central in their range.  

 

There was discussion among the audience about research needed to inform clam restoration, 

which included:  

 Plankton tows are needed to determine the presence and timing of larvae. If larvae are 

abundant then a spawning sanctuary is unlikely to provide benefit, as this suggests 

another factor is impacting the clam populations. The Kachemak Bay Research Reserve 

and Kasitsna Bay Labs conduct plankton monitoring, but these tows are done deeper in 

the water column. Adjustments to the tow methods may need made to target different 

(e.g. shallower) areas in the water column where clam larvae may occur.  
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 Research is needed on the effective population size necessary to produce larval recruits 

within Kachemak Bay. Additionally, information about source populations that are 

contributing recruits is important; these areas could potentially be excluded from harvest 

in effort to restore populations. 

 

 Baseline population information about clams and environmental stressors is needed as a 

baseline and to guide the development of future research and for restoration projects. 

Access to a lab in Port Graham would be beneficial for validating or deepening 

conclusions drawn from the field research. 

  

 The cold temperature and conditions at the northern edge of clam population range is a 

factor that may impede frequent and/or successful spawning. These stressors should be 

more closely evaluated. 

 

 The genetics of wild clam stocks and results of inter-breeding stocks need better 

understood prior to restoration. These efforts are important for understanding pathogen 

resistance of wild stocks and genetic diversity. APSH has recently conducted a crab 

genetic study; similar methods could be used to determine clam genetics. 

 

The panel and audience discussed the challenges associated with regulatory compliance for 

restoration projects. There is “gray area” in the regulations for restoration activities versus 

commercial production. Restoration activities may be permissible if undertaken as small-scale 

commercial operations. These operations would require a lease and operational permit, and 

demonstrate commercial production. Many restoration projects in the lower 48 have taken this 

approach. DNR stated that regulations for enhancement activities have not yet been explored and 

there is potential to consider a tideland lease for enhancement/restoration activities. Such a lease 

would need to comply with special area use regulations under the Kachemak Bay Critical Habitat 

Area.  

 

The group discussed opportunities to overcome funding challenges. Grant-based funding was 

discussed, although it was recognized that proposal writing demands dedicated personnel time. 

Networking and collaborations with partners (both locally and regionally) may offer additional 

funding opportunities. Funding entities tend to prefer collaborative research projects with 

specific applications to conservation or management. Potential funding sources discussed include 

the Western Regional Aquaculture Center. This group tends to welcome conversation on how 

research proposal can best be tailored to meet their specified research areas. Funding may 

become available for Cook Inlet areas water through the Bureau of Ocean Energy Management 

(BOEM) environmental analysis for oil and gas lease sales beginning fiscal year 2016. NOAA is 

also in the process of considering a habitat blueprint to build on existing programs, prioritize our 

activities, and guide future actions in Alaska. Funding is made available through the NOAA Sea 

Grant Research Center to support new marine aquaculture projects.  
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Panel 5: Monitoring and restoration planning tools  

Panel members:  

Steve Rumrill, Oregon Department of Fish and Wildlife (formerly South Slough NERR)  

Ted Grosholz, University of California Davis  

Brian Cheng, University of California Davis  

Matt Ferner, San Francisco NERR 

 

In this panel an overview of the decision-support tools developed for the oyster restoration 

projects in the California and Oregon NEERS were discussed. Recommendations were made on 

approaches and tools that could be adapted for Kachemak Bay.  

 

Steve Rumrill, Oregon Department of Fish and Wildlife (formerly South Slough NERR)  

The scientific approach used to identify stressors and restoration strategy in South Slough was 

discussed. Conceptual models were used to provide an organized structure for evaluating suites 

of factors that contribute to the distribution, abundance, population structure, and recruitment of 

oysters. This approach incorporated different life cycle models, such as larval pool, larval 

transport, settlement (e.g. behavioral), and post-settlement processes. The output was a unifying 

conceptual model that illustrated Olympia oyster life-cycle and the biophysical dynamics of the 

Coos Bay estuary. 

 

Ted Grosholz and Brian Cheng, University of California Davis  

The Science Collaborative funded project at Elkhorn and San Francisco NERR used a variety of 

monitoring and restoration planning tools. The tools used included: 

   

1.Written guidelines for designing and monitoring shellfish restoration projects; 

2.Conceptual model evaluating anthropogenic stressors, climate-related stressors, and 

intrinsic factors affecting oyster populations; 

3.Decision trees to iteratively guide oyster restoration/operational decisions based on 

environmental conditions;  

4.Site evaluation table that scores sites for oyster restoration suitability based on oyster 

population attributes and stressors; and   

5.Regional maps with a GIS platform that allows navigation by site suitability criteria.  

 

Stakeholder preference for decision tools was evaluated, and the preferences were towards 

written guidelines, site evaluation tables, and decision trees. Conceptual models were not 

preferred beyond the life of the focal project to help guide related areas of research. End users 

were those with academic interest and non-profits who conduct restoration activities.  

 

Recommendations were made about how to decide among the various tool choices. First, 

consider what the specific associated end products might be and, second, consider how these 

would be used by various stakeholder groups. This approach will ensure that tools developed are 

practical and align with decision-maker needs. 

 

Matt Ferner, San Francisco NERR 

Matt provided the additional recommendation that before developing a tool first critically 

evaluate how it will serve specific information gaps. He also recommended coordinating with a 
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science advisor (e.g. external to the project) to build monitoring capacity coordination and 

credibility. The NOAA Coastal Services Center is a good resource for technical assistance in tool 

development. Also graduate students provide another resource, and can be recruited to assist 

with data synthesis and analysis. Last, a recommendation was made to include non-governmental 

organizations as end-users because they are instrumental in steering policy. He noted that non-

governmental organization involvement was lacking at the workshop. 

 

5. PRIORITY ISSUES AND COMMITMENT TO ACTION 

 

On March 12 a facilitated session focused on identifying information needs and planning the next 

steps to address these. Additionally, the group discussed opportunities to maintain interaction among 

the workshop participants. The outcome from the discussion was the identification of near and mid-

term actions that shall be taken to create a sustained, coordinated effort among researchers, shellfish 

growers, non-profits and natural resource managers to better understand conditions affecting the 

health and abundance of bivalves in Kachemak Bay, leading to regional restoration of clam 

populations and sustainable oyster populations. The participants agreed that first steps in this effort 

include the collation and synthesis of environmental data that could be used to best inform sound 

strategies for both clam restoration and oyster sustainability. Restoration and sustainability actions 

should be supported by ongoing monitoring and refinement of research direction.   

 

 

 

 

 
Breakout groups identify current knowledge and data gaps for native clams, oyster, 

and environmental drivers 
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Break out Groups 

 

In this session, participants broke into three separate groups focused on: 

i) native clams, 

ii) oysters, and 

iii) environmental stressors  

 

In breakout groups participants talked about current relevant knowledge, information gaps, and 

priorities for future research. Participants each contributed their knowledge and professional 

judgment, and each breakout group was moderated by an expert from the Pacific Coast NERRS. 

Within each group, participants shared suggestions for actions that are needed to meet 

information gaps or move the restoration and sustainability of bivalve populations forward. The 

outcomes from these groups are shown in Tables 4-6. 

 

Priorities 

 

Following the breakout sessions, the entire group 

worked to identify priority short-term actions and 

tasked those to individuals and/or teams to accomplish 

in the next three to six months. These actions were 

identified based on the urgency of the issue and the 

readiness to implement the actions (e.g. available 

resources, staff, or no evident barriers to making 

progress).  

Breakout groups identify current knowledge and data gaps for 

native clams, oyster, and environmental drivers. 

Participants prioritize near-term 

actions.  
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Table 4. Summary from native clam focused break-out group.  

Topic Information available Responsibilities Near term action 

Compilation of existing relevant data  Kachemak Bay shoreline characterization- 

Shorezone, KBNERR 

 Habitat suitability index- EVOS 

 Population density surveys- ADFG, SeaGrant 

 Clam hotspot information- CRRC 

 Larval abundance- KBNERR/KBL 

 Leukoma Growth and survival- KBNERR 

KBNERR 

(Buckelew/Doroff) 

 

 Compile and catalog 

existing clam-related 

data  

 Determine location for 

information housing 

Literature search  to inform 

knowledge gaps about life history 

and restoration 

 

 Life history and local ecology 

 Sex ratio, determination, and senescence 

 Abundance and distribution 

 Larval abundance 

 Recruitment 

 Predator impacts 

 Pathogens and parasites 

ADFG (J Rumble) 

DNR (Romsland) 
 Update species life 

history information 

pamphlets on ADFG 

website to include data 

gaps 

Port Graham pilot project 

 
 Conduct baseline population monitoring 

 Conduct extensive  population surveys and 

monitoring for local environmental stressors, 

physical conditions, and predation- 3 years 

 Implement clam restoration/sanctuary: Pt 

Graham 

Alutiiq Pride 

Shellfish Hatchery  

(Jeff Hetrik) 

Glenn Seaman 

 Implement a pilot clam 

enhancement project in 

Port Graham 

Phytoplankton and larval monitoring   ADFG data pre-2006 

 KBNERR, KBL- phytoplankton and 

oceanographic monitoring 

 Cook Inlet Aquaculture Assoc 

KBL 

KBNERR 

CRRC 

 Assess larval abundance 

and food availability for 

Kachemak Bay 

Habitat suitability index for clams  Clam habitat assessments 

 Clam abundance and density surveys 

CRRC 

Graduate student(?) 
 Conduct suitability 

index specifically for 

bays and beaches in K 

Bay  

  



 

27 

 

Table 5. Summary from oyster focused break-out group.  

Topic Information available Research/synthesis 

tasks 

Responsibilities Near term action 

Seed 

availability 

6 years- no seed available  Determine 

whether it is 

possible to obtain 

seed from other 

sources, or 

generate seed in 

AK 

 Alutiiq Pride 

Hatchery 

 OceansAlaska 

 Alaska Dept. of 

Fish & Game  

 Kachemak Bay 

Oyster Coop  

 Seek funding for 

operating costs 

 Increase coordination 

among agency, industry, 

and associated groups. 

 Research seed 

certification process and 

identify barriers 

Oyster survival 

as influenced 

by non-physical 

conditions (e.g. 

winter die-off, 

predation, 

pathogen, 

density, etc) 

 Studies conducted by Ray RaLonde, SeaGrant 

 Historic and research information might be 

available through Pacific Shellfish Institute 

 Seasonal oyster 

sampling 

 Phytoplankton 

monitoring  

 

 Oyster farmer with 

support from 

researchers 

 Harmful Algal 

Bloom-Citizen 

monitoring 

program 

(KBNERR) 

 Develop oyster sampling 

protocols with assistance 

from agencies 

 Best management 

practices for mariculture 

 

Oyster survival 

as influenced 

by physical 

conditions 

 Temperature 

 Salinity 

 Wind 

 Current 

 Turbidity/Dissolved O2 

 Chlorophyll 

 Wave buoy data 

 Data portal for 

information 

housing 

 Data analysis for 

evaluating trends 

 Data products and 

planning tools (e.g. 

optimal planting 

time, etc) 

 AOOS 

 KBNERR 

 AOOS & Pacific 

Shellfish Growers 

Association 

 Identify funding to 

undergo analysis of 

environmental drivers 

influencing oyster 

growth and survival 

Marketing and 

branding for 

small-sized 

oysters 

Unknown n/a  Oyster farmer 

 Pacific Shellfish 

Institute market 

experts 

 Develop advertising and 

communication strategy 

 Oyster Festival for 

promotion and outreach 

 Competition between 

farmers to generate 

attention 
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Diversification 

of mariculture 

species to 

include mussels 

and scallops 

 Bates mussel demonstration project 

 Studies conducted by Ray RaLonde, SeaGrant 

n/a 

 

n/a 

 
 Continue operational 

testing and development 

for other species 

Identify more 

resilient genetic 

brood stocks 

 Studies conducted by Ray RaLonde, SeaGrant n/a 

 

n/a  Discuss brood stock 

availability and options 

with Whiskey Creek 

Hatchery 
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Table 6. Summary from environmental drivers focused break-out group.  

Topic Information available Research/synthesis tasks Responsibilities 

and/or Resources 

Near term action 

Synthesis of 

existing physical 

condition data 

(water quality, 

temperature, 

dissolved O2, pH, 

turbidity, 

chlorophyll, 

plankton) 

KBNERR/SWMP, NOAA/ 

KBL 
 CO3 chemistry synthesis 

 Validate remote sensed data 

 Maintain time series 

 Identify data gaps 

 Develop monitoring plan 

 NCCOS- data 

validation 

 Identify graduate 

student to 

undertake data 

synthesis 

 Coastal Office 

funding 

opportunity 

 

 Develop data portal to 

include data time 

series synthesis, data 

visualizations, and 

summarized metadata 

 

Spatial/temporal 

coverage of biotic 

and abiotic 

information  

KBNERR/SWMP 

ROMS model, Cook Inlet 
 Evaluate linkages between 

estuarine and oceanic shelf 

systems using biological 

markers, genetics, 

microchemistry, and 

circulation models 

n/a  Build upon above 

portal to include scale 

dependencies 

 Evaluate the spatial 

and temporal 

relationships of water 

quality stations at 

current locations in 

Kachemak Bay  

Ocean circulation 

in Kachemak Bay 

and surrounding 

waters 

ROMS model for Cook Inlet  Complete ROMS model 

validations of Kachemak Bay 

 Develop particle trajectory 

model using ROMS 

 Model validation, 

KBNERR/UAF 

 Small work group: 

KBNERR, AOOS, 

KBL, UAF 

 Host small work group 

meeting (e.g. mind 

meld) to share ideas, 

work collaboratively, 

and develop key 

research concepts 

Coastal and 

nearshore habitat 

assessment 

Multibeam sonar (NOAA) 

LIDAR for north side of Bay 

(KBNERR) 

ShoreZone imagery(NOAA) 

 

 Integrate existing spatial data 

sources 

 NCCOS, 

Biogeography 

Branch 

 Funding: BOEM, 

Tribal Wildlife 

Grant  

 

 Write research 

proposals for funding 

Evaluate freshwater Watershed map, KBNERR  Develop freshwater index for  ACCAP, AOOS,  KBL to recon data and 
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inputs from glaciers 

and precipitation to 

Kachemak Bay 

Alaska freshwater discharge 

model 

glacial discharge, 

precipitation, and snowpack 

KBNERR, KBL talk with Axiom about 

analysis  
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Near-Term Actions 

 

In a facilitated discussion, workshop 

participants committed to completing the 

following near-term actions related to 

environmental drivers, clam restoration, 

and oyster sustainability. These actions 

were based on group prioritization of 

needed actions identified in the breakout 

groups. It should be acknowledged that 

while these are the desired actions there is 

currently no funding strategy in place to 

support their completion. The participants 

agreed that an overall coordinator is 

important to maintain interaction among 

the group and completion of the below 

tasks. The following coordinator and 

workgroup leads were identified: 

 

Coordinator: Stacey Buckelew, KBNERR; 

Dominic Hondolero (alternate), Kasitsna 

Bay Labs   

 

 

 

 

Participants review the available information and identified needs and then prioritize 

near-term actions for native clams, oyster, and environmental drivers. .  

Participants commit to completing actions in a final 

facilitated discussion.  
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Workgroup Leads:  

 Environmental stressors- Angela Doroff, KBNERR 

 Oysters- Margo Reveil, Jakolof Bay Oyster Co.; Steve Rykaczewski, Kachemak Shellfish 

Growers Co-op  

 Clams- Glenn Seaman, Seaman Consulting; Jeff Hetrick, Aluttiq Pride Shellfish 

Hatchery; Angela Doroff, KBNERR; Dominic Hondolero, Kasitsna Bay Labs   

Clams 
 

Accurate baseline information is needed in order to accurately assess the nature and extent of 

impacts on clam populations in Kachemak Bay. All data must be accessible, linked and 

coordinated to avoid duplication of effort and enable efficient leveraging of available resources. 

A pilot clam enhancement project may be a worthwhile exercise to inform the relative potential 

for success of future restoration efforts and to engage local communities. However, this effort 

should be part of a stepwise approach in which baseline monitoring, research on environmental 

conditions, and conceptual modeling are comprehensively incorporated into the project.  

 

Action 1: Compilation of existing clam-related data for Kachemak Bay, including: 

 

 Kachemak Bay shoreline characterization- Shorezone, KBNERR 

 Habitat suitability index- EVOS 

 Population density surveys- ADFG, SeaGrant 

 Clam density (e.g. “hotspot”) information- CRRC 

 Larval abundance-  KBNERR/KBL 

 Leukoma spawning, recruitment, and survival- KBNERR 

 

Team: Stacey Buckelew, Angela Doroff- KBNERR  

 

Action 2: Literature search to inform knowledge gaps about clam life history and restoration in 

Alaska, including: 

 Life history and local ecology 

 Sex ratio, determination, and senescence 

 Abundance and distribution 

 Larval abundance 

 Recruitment 

 Predator impacts 

 Pathogens and parasites 

 

Team: Jan Rumble, ADFG; Renee Romsland, DNR  

 

Action 3: Update species information materials (e.g. ADFG Commercial Fisheries website and 

KBNERR species lists) for Alaska to include data gaps, as listed above. Current information 

materials for ADFG can be found here: 

 http://www.adfg.alaska.gov/index.cfm?adfg=commercialbyfisheryshellfish.main#/clams 

 

Team: Jan Rumble, ADFG; Carmen Field, KBNERR  

http://www.adfg.alaska.gov/index.cfm?adfg=commercialbyfisheryshellfish.main#/clams
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Action 4: Implement a pilot clam enhancement project in Port Graham to include the following 

activities: 

 Identify workgroup, meet in April 2014 

 Conduct baseline clam population monitoring 

 Conduct clam larvae monitoring in upper portions of the water column and locally 

around Port Graham Bay 

 Design extensive monitoring plan for local environmental stressors, physical 

conditions, and predation  

 Develop conceptual model to inform future research and restoration priorities 

 

Team: Jeff Hetrick, Alutiiq Pride Shellfish Hatchery; Glenn Seaman, Seaman Consulting 

 

Oysters 
 

The management jurisdiction and responsibilities for aquaculture in Alaska are divided among 

different state agencies in Alaska. To effectively cope with the challenge of managing 

mariculture, it is essential that agencies work together and with the public, universities, non-

government organizations, and industry partners. Management must be based on the best 

available science. Therefore, it is important to document baseline conditions and to establish 

oyster monitoring protocols to monitor growth and survival.   

 

Action 1: Define oyster-related study questions of interest (e.g. growth and survival, interactions 

with stressors), and use these to define and implement appropriate sampling protocols.  

 

Team: Margo Reveil, Jakolof Bay Oyster Co.; Steve Rykaczewski, Kachemak Shellfish 

Growers Co-op; Ray RaLonde, SeaGrant  

 

Action 2: Host oyster grower event/BBQ to improve networking and encourage better 

coordination among stakeholder groups 

 

Team: Margo Reveil, Jakolof Bay Oyster Co.; Steve Rykaczewski, Kachemak Shellfish 

Growers Co-op 

 

Action 3: Work with Department of Natural Resources Aquatic Farming Program to provide 

input on existing regulations and proposed alternatives in advance of the new regulatory package  

 

Team: Margo Reveil, Jakolof Bay Oyster Co.; Steve Rykaczewski, Kachemak Shellfish 

Growers Co-op; Renee Romsland, DNR  

 

Action 4: Work with Department of Natural Resources Aquatic Farming Program to provide a 

set of commercial success measurement standards 

 

Team: Margo Reveil, Jakolof Bay Oyster Co.; Steve Rykaczewski, Kachemak Shellfish 

Growers Co-op; Renee Romsland, DNR; Cynthia Pringham, ADFG  
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Environmental drivers 
 

A plethora of marine-focused environmental data exists across various agencies organizations. 

All data must be accessible, linked and coordinated to avoid duplication of effort and enable 

efficient leveraging of available resources. Further, the synthesis of available information is 

important to corroborate drivers of clam population decline and oyster sustainability. This 

synthesis may be most effectively sparked by a focused meeting that engages universities, 

agencies, and organizations currently involved in this research. More site-specific information 

for water quality and temperature at the south side of Kachemak Bay, specifically Port Graham 

and Jakalof Bay, is needed to more effectively address spatial and temporal trends.  

 

Action 1: Host small work group meeting (e.g. mind meld) to share ideas, work collaboratively, 

and develop key research concepts for a particle trajectory model for Kachemak Bay 

 

Team: Angela Doroff, KBNERR; Kris Holderied, Kasitsna Bay Labs; Ellen Tyler, AOOS 

 

Action 2: Obtain and deploy conductivity logger and temperature tidbits in Kachemak Bay to 

monitor water quality conditions 

 

Team: Angela Doroff, KBNERR 

 

Action 3: Evaluate the spatial and temporal relationships of water quality stations at current 

locations in Kachemak Bay to determine how this information can best be applied by oyster 

growers at their current locations  

 

Team: Angela Doroff, KBNERR; Kris Holderied, Kasitsna Bay Labs 

 

Action 4: Assess the feasibility and cost for obtaining a real-time water quality monitoring buoy 

located near the outer portion of the south side of Kachemak Bay 

 

Team: Angela Doroff, KBNERR; Kris Holderied, Kasitsna Bay Labs; AOOS 

 

Mid-term Actions 

 

Workshop participants identified the following mid-term actions related to enhancing public 

communication, outreach, and policy related toclam restoration and oyster sustainability. No 

specific timelines or responsibilities were identified. Rather, these are intended to be actions that 

are catalogued to be addressed as near-term coordinated efforts mature.  

 

 A comprehensive Kachemak Bay Mariculture and Clam Restoration plan should be 

developed that incorporates evidence and strategies gained from completing the actions 

above.  

 

 Public communication, outreach, and education regarding oysters and clams in 

Kachemak Bay should be enhanced. Existing public outreach efforts should first be 
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identified, with the intent to document what is delivered, gaps, and sharing of ideas. A 

public communication plan should be developed to include: 

o Target audience  

o Use of or links to traditional ecological knowledge 

o Delivery method. One method may include an annual shellfish festival.  

o Key consistent methods about clams and oysters crafted in a compelling, story 

board approach 

 

 Alaska is currently dependent upon oyster larvae (‘seed’) imported from the Pacific 

Coast. However, these stocks have been depleted due to more corrosive water, and there 

is a shortage of seed availability in Alaska to meet market demands. A study is needed to 

comprehensively evaluate the feasibility and risks of obtaining seed from other sources 

and/or developing the capacity to produce seed within Alaska. Work is needed to better 

understand the certification process for seed rearing, and to identify potential barriers to 

success.  

 

 Assess what would be required to develop and maintain a coordinated database for active 

shellfish and environmental monitoring programs. Building upon existing databases may 

reduce duplicative effort and leverage existing resources. Additionally tools should be 

incorporated to visualize environmental trends in specific regions across Kachemak Bay.  

 

 A statewide initiative should be pursued and/or encouraged to increase populations of 

native shellfish through commercial production and conservation activities. The benefits 

of an initiative would include business opportunities, demand for seafood, species 

recovery, and habitat and shoreline protections. Initiative efforts would require 

partnership by federal agencies, state governments, and industry members, and should 

encompass permitting, research, farming and restoration techniques, as well as 

coordinated financing. The Alaska Fisheries Development Foundation has begun scoping 

for such an initiative in late 2013.  

 

 

6. CONCLUSION 
 

The bivalve workshop hosted by the Kachemak Bay Research Reserve offered an invaluable 

opportunity for information exchange between managers, researchers, and industry within 

Alaska and restoration experts at NERRS along the Pacific Coast. The two-day workshop forged 

collaborative relationships among stakeholders in Alaska and the region. The workshop process 

enabled participants to exchange information about mutual concerns and conflicting interests, 

and to discuss the feasibility of new research directions and activities with guidance from 

regional experts. Participants identified specific, near-term actions focused on better 

understanding the conditions affecting the health and abundance of bivalves in Kachemak Bay, 

leading to local restoration of native clams and sustainable oyster populations. 
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APPENDIX 1. WORKSHOP AGENDA 

Bivalves in Kachemak Bay: 

Applying Lessons Learned from Restoration Along the Pacific Coast 
Alaska Islands and Ocean Visitor Center, Homer, AK 

 

 AGENDA March 11-12, 2014 
 

Tuesday, March 11 

 

 

Time Topic 

8:30 am Welcome, introduction & meeting objectives 

9:00 am Kachemak Bay oyster biological blueprint- Ray RaLonde, Alaska SeaGrant 

9:30 am History and perspectives of oyster mariculture in Kachemak Bay- Steve 

Rykaczewski 

10:00 am Kachemak Bay native bivalves: harvest reduction limits- Carol Kerkvliet, 

Alaska Dept of Fish and Game 

10:15 am Littleneck clams: life history and growth studies- Angela Doroff, Kachemak 

Bay National Estuarine Research Reserve (NERR) 

10:45 Break 

11:00 am California oyster restoration in the face of climate change- Matt Ferner, San 

Francisco Bay NERR  

11:30 am Bringing the "Oly" oyster back to Oregon’s Coos Bay- Steve Rumrill, South 

Slough NERR 

12:00 pm WORKING LUNCH 

12:30 pm Lightning Round: Participant updates on relevant research and local 

knowledge 

 Environmental conditions in Kachemak Bay- Kris Holderied,  NOAA 

Kasitsna Bay Labs 

 Water quality monitoring- Steve Baird, Kachemak Bay NERR 

 Ocean circulation model and application to larval transport- Angela 

Doroff, Kachemak Bay NERR 

 Ocean acidification monitoring at Alutiiq Pride Shellfish Hatchery-

Ellen Tyler, Alaska Ocean Observing System 

 Research and restoration efforts in Port Graham Bay- Glenn Seaman. 

Seaman Consulting 

 Clam research and monitoring by Seldovia Village Tribe – Tracie 

Merrill, Seldovia Village Tribe 

1:30 pm Environmental conditions & stressors influencing bivalves  

    Steve Rumrill (South Slough NERR), Ted Grosholz (Univ of California 

Davis), Brian Cheng (Univ of California Davis), Kris Holderied (NOAA 

Kasitsna Bay Labs), Jeff Hetrick (Alutiiq Pride Shellfish Hatchery ) 

2:15 pm Facilitated group discussion: Identify lessons learned from NERRS restoration 

projects, and assess knowledge transferability and data gaps for Kachemak 

Bay 

 Are there potential links from stressors identified in Pacific coast 
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projects to oysters and native bivalves Kachemak Bay?  

 What are some of the data gaps or research needs to more closely 

identify these stressors? 

3:00 pm Break 

3:15 pm Other factors influencing bivalve sustainability in Kachemak Bay -  

      Steve Rumrill (South Slough NERR), Ted Grosholz (Univ of California 

Davis), Angela Doroff (Kachemak Bay NERR), Ray RaLonde (SeaGrant), 

Cynthia Pringham (Alaska Dept of Fish and Game, Mariculture Coordinator)  

4:00 pm Facilitated group discussion: Identify lessons learned from NERRS restoration 

projects, and assess knowledge transferability and data gaps for Kachemak 

Bay. 

 Are there potential knowledge links from stressors identified in Pacific 

Coast projects to oysters and native bivalves Kachemak Bay? (e.g. 

would some of the same stressors apply in Kachemak Bay)  

 What are some of the data gaps or research needs to more closely 

identify these stressors? 

4:45 pm Wrap-up & adjourn 
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Wednesday, March 12 

 

Time Topic 

8:30 am Welcome back & objectives 

8:45 am Panel:  Building collaborations and partnerships    

    Matt Ferner (San Francisco Bay NERR), Steve Rumrill (South Slough NERR), 

Ted Grosholz (University of California Davis), Ray RaLonde (SeaGrant), Cynthia 

Pringham (Alaska Dept of Fish and Game, Mariculture Coordinator) 

9:30 am Facilitated group discussion: Opportunities for identifying and sharing resources to 

enhance regional collaboration 

 What networks currently exist locally or regionally?  

 What are the limitations to current collaborations? 

 How could limitations be overcome? 

 What are upcoming opportunities that could be maximized for Kachemak Bay? 

10:15 am Break 

10:30 am Panel:  Restoration efforts and planning in Alaska  

    Jeff Hetrick (Alutiiq Pride Hatcher), Ray RaLonde (Alaska SeaGrant), Glenn 

Seaman (Seaman Consulting) 

11:15 am Facilitated group discussion: Address challenges and opportunities for restoration 

planning in Kachemak  

 Based on research updates provided, are there new approaches identified 

that may contribute towards restoration planning? 

  What are some the challenges to adopting such an approach? 

12:00 pm LUNCH 

1:00 pm Panel:  Monitoring and restoration planning tools used by Pacific Coast National 

Estuarine Research Reserve System (NERRS) projects       

    Matt Ferner (San Francisco Bay NERR), Steve Rumrill (South Slough NERR), 

Ted Grosholz (Univ of California Davis), Brian Cheng (Univ of California Davis) 

1:30 pm Group discussion: Relevance of tools to Kachemak Bay oyster and native bivalves 

communities, and opportunities for further development 

 What tools currently exist and are being utilized in Kachemak Bay?  

 What information is missing from these tools? 

 What are desired tools or product development? Are these realistic and at what 

time scales? 

2:15 pm Group activity: Identifying specific research and monitoring priorities, activities, and 

resource needed for oyster population sustainability and native bivalve restoration 

planning  

4:00 pm Facilitated group discussion: Identifying next steps that can be taken to make 

progress on the priorities identified, and actions to continue developing 

collaborations and pursuing funding 

4:45 pm Wrap-up and adjourn 
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APPENDIX 2. WORKSHOP PARTICIPANTS 
 

Last Name First Name Job Title Company Email 

Badajos Ori Fisheries Biologist Kachemak Bay Research Reserve oriana.badajos@alaska.gov 

Buckelew Stacey CTP Coordinator Kachemak Bay Research Reserve stacey.buckelew@alaska.gov 

Cheng Brian Professor University of California, Davis  bscheng@ucdavis.edu 

Doroff Angela Research Coordinator Kachemak Bay Research Reserve angela.doroff@alaska.gov 

Faulkner April Oyster Grower Clam Gulch Seafood aprilvanette@gmail.com 

Faulkner William Oyster Grower Clam Gulch Seafood fallscreekkennels@gmail.com 

Ferner Matt Research Coordinator San Francisco Bay NERR mferner@sfsu.edu 

Gordon Phil Citizen - alaskafil@gmail.com 

Grosholz Ted PhD Candidate University of California, Davis  tedgrosholz@ucdavis.edu 

Hetrick Jeff Manager Alutiiq Pride Shellfish Hatchery jjh@seward.net 

Holderied Kris Director NOAA Kasitsna Bay Labs kris.holderied@noaa.gov  

Hondolero Dominic Oceanographer NOAA Kasitsna Bay Labs Dominic.Hondolero@noaa.gov 

Kerklivet Carol Fisheries Biologist Alaska Department of Fish and Game carol.kerkvliet@alaska.gov  

Litchfield Ginny Habitat Biologist Alaska Department of Fish and Game ginny.litchfield@alaska.gov  

Medley Jenni Educator Alaska Center for Coastal Studies jenni@akcoastalstudies.org 

Merrill Tracie Environmental Assistant Seldovia Village Tribe tmerrill@svt.org 

Politano Vincent Assistant Mariculture Coordinator Alaska Department of Fish and Game vincent.politano@alaska.gov 

Pollak Andrew Fisheries Technician Alaska Department of Fish and Game andrew.pollak@alaska.gov  

Pring-Ham Cynthia Mariculture Program Coordinator ADF&G/Commercial Fisheries Division cynthia.pring-ham@alaska.gov 

RaLonde Ray Aquaculture Specialist Alaska SeaGrant ray.ralonde@alaska.edu 

Reveil Margo Owner Jakolof Bay Oyster Co. crew@jakolofoysters.com 

Reveil Frank Owner Jakolof Bay Oyster Co. crew@jakolofoysters.com 

Reveil Logan Crew Jakolof Bay Oyster Co. crew@jakolofoysters.com 

Romsland Renee Natural Resource Specialist State of Alaska Dept of Natural Resources renee.romsland@alaska.gov 

Rumble Janet Fisheries Biologist Alaska Department of Fish and Game jan.rumble@alaska.gov 

Rumrill Steve Shellfish Program Leader Oregon Department of Fish and Wildlife steven.s.rumrill@state.or.us  

Russ Elisa Fishery Biologist Alaska Department of Fish and Game elisa.russ@alaska.gov 

Russ Chris Research Analsyt Alaska Department of Fish and Game chris.russ@alaska.gov  

Rykaczewski Steve President Kachemak Shellfish Growers Co-op r.ski.ak@gmail.com 

mailto:bscheng@ucdavis.edu
mailto:aprilvanette@gmail.com
mailto:fallscreekkennels@gmail.com
mailto:mferner@sfsu.edu
mailto:alaskafil@gmail.com
mailto:tedgrosholz@ucdavis.edu
mailto:kris.holderied@noaa.gov
mailto:carol.kerkvliet@alaska.gov
mailto:ginny.litchfield@alaska.gov
mailto:jenni@akcoastalstudies.org
mailto:andrew.pollak@alaska.gov
mailto:ray.ralonde@alaska.edu
mailto:steven.s.rumrill@state.or.us
mailto:chris.russ@alaska.gov
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Rykaczewski Cheryl Oyster Grower Kachemak Shellfish Growers Co-op r.ski.ak@gmail.com 

Seaman Glenn Cross-Cultural Consultant Seaman Consulting glennseaman@gci.net 

Smith Adam Natural Resource Specialist 

State of Alaska Department of Natural 

Resources adam.smith@alaska.gov  

Tyler Ellen Program Coordinator Alaska Ocean Observing System tyler@aoos.org 

Wheeler James Oyster Grower Clam Gulch Seafood clamgulchseafoods@gmail.com  
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1. OVERVIEW 
Climate-related changes to the ocean are emerging as a global problem. While the extent of these 

effects is currently unknown, there could be possible threat to Alaska commercial fisheries which 

are valued at approximately $4 billion (Alaska Marine Conservation Council 2011). The 

shellfish mariculture industry in Alaska has been impacted by loss of oyster larvae (‘spat’) due to 

more acidic waters in the Pacific Northwest. As ocean conditions continue to change, better 

information and tools may be needed to develop oyster resiliency and maintain their productivity 

in Alaska for current and future generations. A workshop is being planned to bring together 

stakeholders and leverage expertise from west coast National Estuarine Research Reserves, who 

are working to understand and address the resilience of native oyster populations in the face of 

rapidly changing ocean conditions.  

 

2. Purpose 
The purpose of the Situation Assessment is to clarify issues and identify stakeholder concerns in 

order to recommend ways to make collaborative dialogue successful at the workshop. 

Specifically, the Situation Assessment was conducted to: 

 

1. Provide a greater understanding of perspectives, interests and concerns held by various 

stakeholders; 

2. Allow key stakeholders to express their views in the planning phase of the workshop; 

3. Identify common interests in workshop content and areas of disagreement; 

4. Provide independent recommendations on tools that might be employed during a 

workshop to ensure effective dialogue among stakeholders; 

5. Identify desirable outcomes or information gains from the workshop. 

 

3. Area Description  

(Source: SeaGrant Marine Advisory Program, 1992)  

Alaska’s aquatic farming industry is young. In 1988, the Aquatic Farm Act was signed into law 

authorizing the Alaska Department of Fish and Game (ADF&G) to issue permits for the 

construction and operation of aquatic farms and hatcheries that would supply aquatic plant or 

shellfish seed stocks to aquatic farms. 

 

Pacific oysters grow very well in Alaska where the cold water supplies abundant, high-quality 

plankton. Although native to warmer waters, Alaskan shellfish can match growth achieved by 

shellfish raised in the Pacific Northwest because of the dense plankton blooms. In Alaska, 

because cold water retards maturation, high-quality oysters are available year round. Cold, clean 

water also reduces bacterial contamination, extending shelf life and assuring safety when eating 

cultured oysters, especially when eaten raw. 

 

Pacific oysters cannot reproduce in Alaska due to the cold water. In Alaska there is no shellfish 

hatchery; therefore, all farmed Alaskan oysters are imported as spat (juvenile oysters) from 

Pacific Coast hatcheries. Resilience of outside sources of oyster spat is an issue due to mortalities 

associated with more corrosive waters in the Pacific Northwest, and the inability for facilities to 

meet the market demand in Alaska.  
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In Alaska, oysters are grown in suspended nets that are anchored in the ocean. Kachemak Bay is 

an ideal location for rearing oyster given the extreme tidal fluctuations, which average a vertical 

difference of 15 feet (Fig 1). Located in a relict glacial-fjord estuary, Kachemak Bay is relatively 

buffered against large storms generated in the Bering Sea and Gulf of Alaska. The Bay’s 

bathymetry is characterized by a submerged glacial moraine at the mouth of the Bay, and 

trenches and holes reaching 175 m deep. On the south side, the Bay is guarded by jagged snow-

covered peaks. The Harding Icefield, one of the last remaining alpine ice sheets left in North 

America, hosts seven glaciers that flow into Kachemak Bay. In contrast, the northern side is part 

of an extensive lowland, with a gentle topographic gradient and no active glaciation.  

 

Kachemak Bay is legislatively designated State Critical Habitat area; however, aquatic farms are 

allowable and limited to suspended aquaculture only. Within Kachemak Bay there are 12 active 

oyster farms, which are located in protected bays and inlets on the south side of the Bay. The 

approximate locations of these are shown in Figure 1. 

 

Figure 1. The approximate locations (shown by red stars) of oyster farms on the south side of 

Kachemak Bay, AK.  

4. Methods 
The following methods were used to conduct the Situation Assessment: 
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a. Identification of Stakeholders: General categorizes as well as specific organizations and 

individuals were identified for interview. These stakeholders included: 

 State and Federal Agencies (Alaska Department of Fish and Game 

(Commercial Fisheries and Aquaculture), Department of Environmental 

Conservation, Department of Natural Resources, Kachemak Bay Research 

Reserve, NOAA Kasistna Bay Labs) 

 University Researchers & Affiliates (SeaGrant, University of Alaska 

Fairbanks) 

 Shellfish Industry (oyster growers, Alaska Shellfish Farms, Kachemak 

Shellfish Mariculture Association, Jakolof Bay Oyster Co, local co-op 

managers: Alaska Shellfish Growers Association, Pacific Coast Shellfish 

Growers Association) 

 Environmental Organizations (local non-profits: Cook Inletkeeper, Alaska 

Marine Conservation Council, WWF, Alaska Ocean Observing System) 

 

b. Interview Process: Individuals identified were invited to participate in the interview 

process, either in person or by phone. Interviews were conducted one-on-one as informal 

conversations using a working list of questions to spark discussions and elicit input. 

Stakeholders interviewed are listed in Table 1. 

 

c. Interview Questions: The following questions were used during stakeholder interviews 

as a starting point for conversation. 

  

 What is your role in the oyster community? 

 What are some of the challenges or issues that the Kachemak Bay oyster 

community currently faces or may face in the future? 

 Of these, which issues are priorities to be addressed at the workshop? 

 How well-defined are these issues? 

 Do you have ideas on how these issues can or should be addressed? 

 What should not be discussed? 

 How well-educated are you on these issues, or what additional information might 

be needed at the workshop? 

 Are there other key individuals or organizations we should be talking to? 

 What would be a desirable outcome from the workshop or what would make this 

a successful process? 

 

d. Interview Responses: Response to these questions were then compiled and analyzed to 

summarize stakeholder input. Outcomes were be assigned to four categories: 

 Stakeholder Interests : the tangible and intangible values which are often behind 

positions, by group 

 Stakeholder Perspectives: key thoughts about how the issues can or should be 

addressed 

 Stakeholder Vision for Outcome: desired outputs from workshop 
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 Key Issues to be Addressed: the problems, and any potential challenges or 

conflicts 

 

5. Assessment Results 
 

5.1 Stakeholder Interests  
The interview process identified nine primary oyster-related interest groupings. The interests 

noted below are not exhaustive. Rather, they represent the key interests expressed during the 

interviews: 

 

1. Agricultural  

2. Business and Industry Operator  

3. Infrastructure Owner  

4. Environmental  

5. Federal Government  

6. State Government/Management 

7. Tribal 

8. Research 

9. Public Health 

 

5.2 Stakeholder Perspectives 
Following is a summary of stakeholder comments organized by these topics, with associated key 

issues, perspectives and questions.  

 

Marine Ecosystem  

 

Key issues:  

 The trends and variability of ocean conditions in Kachemak Bay are not well understood, 

although monitoring is ongoing. 

 

 A network for ocean acidification monitoring is in its infancy for Kachemak Bay.  

 

Stakeholder views on this topic include: 

 Information on phytoplankton blooms is valuable; disseminating information about the 

timing of phytoplankton blooms is needed for juvenile oyster planting. 

 

 Uncertainty exists on the range of temperature, pH, and salinity in Kachemak Bay. The 

ability to evaluate trends and predict these variables is needed. 

 

 Ocean pH is being collected for pelagic waters in the Gulf of Alaska, but is just 

beginning to be collected for Kachemak Bay. Water samples are being collected 

opportunistically by vessels. Cooperation with oyster growers is needed for more regular 

and targeted sample collection.  
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 Tidal fluxes and glacial meltwater result in varying salinity levels in Kachemak Bay. 

Understanding the acceleration of freshwater to the Bay and potential impacts to oysters 

is needed. 

 

 Climate stressors (temperature, salinity, pH) and PSP are important concerns for the local 

mariculture industry. While PSP is a concern it is often associated with warmer water 

temperatures although there have been documented cases year-round in Alaska.  

 

 Water temperature is the single known variable to influence adult oyster growth and 

survival. Fluctuations in temperature likely impact the oyster’s ability to filtrate. 

 

Oysters Growth and Survival 

 

Key issues:  

 Adult oysters experience considerable winter mortalities, although the causal factors are 

largely unknown. 

 

 The relationship between oyster mortalities and ocean condition variability has not been 

robustly examined.   

 

Stakeholder views on this topic include: 

 Pacific oysters in Alaska are among the slowest growing species in the industry. 

 

 Overwinter survival is the biggest issue with adult oysters in Kachemak Bay. 

 

 There are issues with oyster mortality, although these are typically non-episodic.  

 

 Mortality often happens in the winter at rates up to 30-40%. The reason for mortality is 

largely unknown and may be related to husbandry practice or ocean conditions. 

 

 Adult oysters rely on energy storage from protein (not fat) to survive Alaska winters. 

This factor may be associated with the observed winter mortalities. 

 

 Closer documentation about oyster survival by growers and information sharing with 

researchers is needed to help identify survival trends that could be linked to ocean 

conditions. 

 

Native Species 

 

Key issues: 

 Native bivalve species in Kachemak Bay have undergone abrupt population declines in 

the past decade. The reason for this demise is largely unknown. 

 

 Restoration and enhancement efforts in Kachemak Bay must be prescriptive to ensure 

success. 
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 The regulations within the Kachemak Bay Critical Habitat area may preclude certain 

restoration activities from happening within its boundaries.  

 

Stakeholder views on this topic include: 

 

 The decline of native bivalve species (scallops, mussels, razor clams etc.) in Kachemak 

Bay was abrupt and not well understood. Impacts to population are speculative and 

include: overfishing, ocean acidification, depredation by sea otters, recruitment, and other 

unknown factors. The rates of decline are alarming and are considerable cause of concern 

for native bivalve populations, as well as the potential fate of the oyster fishery. 

 

 The decline in native bivalve species needs to be reversed (note: there is a specific 

distinction between bivalve and shellfish, as the term shellfish also includes crabs which 

are not the focus of this assessment). 

 

 There is missed market opportunity in Kachemak Bay by not commercially harvesting 

native bivalve species. Instead many of these species are imported from outside the 

region or Alaska. 

 

 Research and understanding of larval transport and settlement is needed, particularly for 

native bivalve species. 

 

 Population densities of native bivalve species may be a limiting factor to spawning 

success, and may need further explored. “Spawning sanctuaries” have been used in other 

regions as restorative or precautionary measures. 

 

 Fouling of marine inverterates on fishing gear is an issue. In Kachemak Bay there were 

previous monitoring efforts on larval barnacle and mussel pre-settlement, which was 

shared with oyster growers to assist with mitigation. Larval monitoring efforts have fallen 

by the wayside in recent years.  

 

 Littleneck and razor clams are an important part of the cultural history and identity of 

native tribes in Kachemak Bay. Restoration proposals have been submitted by native 

villages in Kachemak Bay, but have yet to be funded. The regulations within the 

Kachemak Bay Critical Habitat area may preclude certain restoration activities from 

happening within its boundaries.  

 

 Further research is needed around causal factors for native bivalve population decline in 

Kachemak Bay. Restoration and enhancement efforts have been preliminarily considered, 

but actions need to be prescriptive to ensure success. 

 

 Aquaculture for native mussel species is being explored in Kachemak Bay. The 

techniques have been developed and refined over a period of 10 years. Growers are 

working to develop a market for this species and one that may displace clams (which are 

imported from outside AK). 
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Hatchery 

 

Key issues:  

 The shellfish mariculture industry in Alaska relies upon importing oyster larvae (‘spat’) 

from the Pacific Northwest, and has been impacted by loss of spat due to more acidic 

waters there. 

 

 In Alaska, preliminary efforts are underway to set oyster larvae in facilities located within 

the state. Research is needed to better understand husbandry practice and water quality 

conditions to ensure success at these facilities.  

 

Stakeholder views on this topic include: 

 

 Oyster hatcheries in the lower 48 have experienced catastrophic larval mortalities 

attributed to water pH, carbonate availability, and freshwater levels. Whiskey Creek in 

Oregon is actively treating and managing water acidity to maximize success of larval 

development. Since 2012-13 in Kachemak Bay, oyster seed has been imported (at >250 

um) to the hatchery/seed setting facility for larval development. This facility has 

demonstrated great success in juvenile oyster development. 

 

 The reasons for juvenile oyster mortality in a hatchery setting are poorly understood, and 

could be associated with husbandry and water quality. 

 

 More research and information sharing around efforts to improve Pacific oyster spat 

production in the lower 48 is needed to help safeguard the industry. 

 

 More information is needed on what local facilities in Alaska should be doing now to 

prepare for ocean acidification. 

 

 Ocean acidification research to water intakes at the Alutiiq Pride hatchery facility in 

Seward, AK (in partnership with the University of AK, Fairbanks) is underway beginning 

fall 2013.   

 

 The capacity for algae/phytoplankton production and storage is a current limiting factory 

for the setting facility in Homer.  

 

 As a potential, long-term strategy to safeguard industry in Alaska an oyster hatchery 

could be developed. This would buffer against current seed instability for imported spat. 

 

 Energy becomes a cost prohibitive barrier to making production of local spat 

economically viable. 

 

 The market demand for oyster seed in Alaska exceeds the supply. Only about 50% of the 

oyster seed needs in Alaska are filled by hatcheries in the lower 48.  
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 Results from a 10-year study indicate that particular lineages of larval brood stock appear 

to perform better in different water quality conditions. More research and attention is 

needed as to whether particular brood lineages demonstrate resiliency to acidic waters. 

These studies in Alaska are time-prohibitive, as it takes up to three years for oysters to 

reach maturity.  

 

Governance and Management 

 

Key issues: 

 In Alaska, widespread indifference of recreational and subsistence harvesters to PSP 

warnings causes considerable concern for the Alaska Division of Public Health and the 

Alaska Department of Environmental Conservation. 

 

 Commercial oyster growers are required to conduct regular tissue testing; however, , the 

timeliness of these results is an issue and cause of concern for the industry.  

 

Stakeholder views on this topic include: 

 

 Public health knowledge relating to oysters is beneficial to oyster growers to control and 

protect their industry. 

 

 There is a need to transfer shellfish-related information research to public health sector in 

order to improve decision-making. 

 

 More awareness and attention to public health issues around bacteria and toxic 

dinoflagellates is needed by the general public.  

 

 Currently there are separate recreational (voluntary) and non-recreational (industry-

required) PSP testing requirements. Opportunities to share information cross-sector may 

be helpful. 

 

 Health officers don’t always participate in the oyster farming practice. More participation 

will increase their exposure and understanding of relevant issues.  

 

 

Issues to Avoid 

 

Ideas were shared by stakeholders on issues that are not best addressed at the proposed 

workshop. 

 

 Oyster growers carry the financial responsibility for water quality monitoring to fulfill 

state regulatory requirements despite not contribution to the demise of water quality. 

Recreational tourism and lodges may be the culprit(s) and should share in the burden for 

testing. 
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 Results from PSP tissue testing lags market and consumption demand. Reliable and 

acceptable on-site tissue tests are needed to expedite reporting.   

 

 Enhancement efforts for wild shellfish stocks; this is a politically sensitive topic. 

 

 Exhaustive discussion on regulatory requirements for water quality monitoring and fiscal 

responsibilities for conducting monitoring 

o Current regulations are at regional-level and cannot be changed locally. 

 

5.3 Stakeholder Vision for Outcome 

 
From stakeholder interviews the following desired outputs for the workshop were identified: 

 
 Create a nearshore water/pH monitoring program for Kachemak Bay and involve 

shellfish industry in sampling. These goals are similar to those previously identified by 

growers in other areas of Alaska (AMCC 2012, Ocean Alaska Priorities 2007). 

  

 Central data portal for Kachemak Bay ocean measurements (e.g. temperature, salinity, 

pH) used and accessed by researchers and oyster growers. Portal may show results from 

PSP testing, as well as relevant information links. Alaska Ocean Observing System Cook 

Inlet portal is a possible option for data hosting and visualization.  

o This information needs appropriately packaged in a manner most useful to the 

oyster industry. 

 

 Broader geographical database to include ocean condition information and relative 

success of bivalve species along the Pacific coast. This tool may allow oyster growers to 

evaluate and forecast the success of different species in Alaska. 

 

 Kachemak Bay workgroup that convenes regular to receive and provide oyster-related 

information. Specifically the group would focus on : 

o The utility of research information being disseminated to oyster growers; 

o The success and failure of oysters that season;  

o Incidental observation of conditions or growth that could be linked to available 

data. 

 

 Formative evaluation(s) of data products and their relative usefulness to ensure outcomes 

meet desired targets. 

 

 Proceedings document from workshop that could be used by organizations to leverage 

legislature to prioritize funding. 

 

 Research topics for Kachemak Bay identified, and exploration of partners or networks 

able to meet research need (e.g. PSP testing, species diversification and development, 

natural growth. This goal was previously identified by oyster growers in Alaska (State 

Input to Action Plan 2006). 
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o Consolidate research around condition index for oysters to better forecast 

survival. 

 

 Better information sharing between researchers and growers in Alaska. Improved 

knowledge on the specific work being done by different organizations.  

 

 Sustained funding sources to support research and product development in Kachemak 

Bay. 

 

 Effective regional partnerships are needed to create cohesive plans and policies for 

mariculture in Kachemak Bay. 

 

5.4 Key Issues to be Addressed 
 

During stakeholder interviews the following priority issues were categorized that should be 

addressed during the workshop.  

 

 Review climate-related oyster studies from other areas and restoration planning tools 

developed to promote population resiliency. Identify lessons learned from these collaborative 

studies that may be applied to Kachemak Bay. 

 

Key Questions for Collaborators: 

o Who were the project partners and how were they engaged? 

o What was most useful in the collaborative process and what was not? 

o What was most useful in the research context and what was not? 

 

 Provide synthesis of research on ocean conditions in Kachemak Bay relevant to bivalves, 

including oceanography in Kachemak Bay and recent water quality analysis (NOAA 

Kasistna Bay Lab and KBNERR), including: 

o Benthic mapping 

o Larval transport 

o Ocean circulation models 

o Water column and sub-bay stratification  

o Ocean condition time-series analysis 

o SWMP trend summaries 

o Bivalve life history studies 

 

 Identify potential knowledge links between oyster-related NERR studies and Kachemak Bay 

for climate stressors. Address data gaps that may be important to more closely investigate. 

o Consider key observations of oyster growth and survivorship that could be paired 

with ocean measurements and anomalies. 

o Identify optimal conditions for juvenile oyster planting. 

o Review of the importance of fresh water as an impediment to oyster survival 

 There is heavy freshwater outflow into Kachemak Bay from glaciers and 

snowmelt. Layering is variable throughout the Bay and by season. To what 

degree and how do snow fall and rain influence stratification? 
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Key Questions for Collaborators 

o What information was gathered and used to support the restoration efforts? 

o What is temperature range for successful spawning? 

o Were there predation issues? If so, how were these addressed? 

o What oyster sensitivities to ocean conditions were measured? 

o Were these sensitivities overcome? If so, how? 

o How is ocean pH monitored- in what locations and at what intervals? 

o What life stages of oysters are most sensitive to pH? 

 

 Review of current ocean acidification knowledge in Alaska and summary of pH monitoring 

within Kachemak Bay (using SWMP and offshore water monitoring) 

o Synthesis of water quality monitoring that is underway with University of Alaska, 

Fairbanks at the Alutiiq Pride hatchery in Seward, Alaska.  

o Critical review of how water quality information in Kachemak Bay is being collected 

with specific focus on opportunities to improve current methods. 

 

Key Questions for Collaborators 

o What examples from other regions are there in partnerships to protect water 

quality in other areas? 

 

 Specify how the information and process from NERR studies can be translated to better 

understand native bivalve population declines and inform restoration strategies 

o Identify potential knowledge links from the oyster-related NERR studies that could 

be applied to native bivalve restoration in Kachemak Bay.  

o Address data gaps around variables that may be important to more closely investigate. 

 

Key Questions for Collaborators 

o What products were developed from the project? Could these be adopted for this 

region? 

 

 Evaluate current collaborative networks in Kachemak Bay and identify other potential 

collaborative efforts to strengthen policy, funding, and farming/hatchery strategies. 

o Help identify next steps and what communities in Kachemak Bay can do. 

o Recognize the value of well-coordinated monitoring and record-keeping by 

researchers and growers. 

 

6. Next Steps 
 

Next steps for the workshop development include: 

 

 Finalization of the situation assessment report: Review and comment on the draft 

assessment report by project collaborators, followed by incorporation of input and 

finalization. 
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 Draft workshop agenda: The final situation assessment report will inform a draft workshop 

agenda, including presentation and participant sessions (e.g. break-out groups, round table 

discussion, etc). The draft agenda will be shared with the project collaborators for input and 

then finalized.  

 

 Subject matter experts: The final workshop agenda will information recommendations 

about potential additional technical experts who will serve as resources for the workshop. 

 

 Workshop: KBNERR and project collaborators will host a public workshop focused on the 

materials and agenda mentioned above.  
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Table 1. Stakeholder Interview List 

 

 

Name Affiliation Role 

Steve 

Rykaczewski 

Early Tide Seafarms, Kachemak 

Bay Oyster Cooperative President 

Oyster grower, President 

Sean Ruddy Kachemak Shellfish Mariculture 

Association Manager 

Oyster grower, Manager 

Margo Reveil Jakolof Bay Oyster Company Oyster grower 

Weatherly Bates Alaska Shellfish Farms; Alaska 

Shellfish Growers Association 

Oyster grower 

Roger Painter Alaska Shellfish Growers 

Association 

President 

Marie Bader Moss Island Oyster Farm Oyster grower 

Angela Doroff Kachemak Bay Research Reserve Research Coordinator 

Ray RaLonde SeaGrant Alaska Marine Advisory 

Program 

Aquaculture Specialist 

Jan Rumble Alaska Dept of Fish & Game, 

Commercial Fisheries Division 

Groundfish and shellfish 

management biologist 

Cynthia Pring-

Ham 

Alaska Dept of Fish & Game, 

Commercial Fisheries Division 

Mariculture Program Manager 

Bob Shavelson Cook Inletkeeper Executive Director 

Dave Aplin World Wildlife Fund Arctic Program Outreach Director 

Kris Holderied NOAA Kasistna Bay Lab Director 

Jeff Hetrick Alutiiq Pride Shellfish Hatchery Director 

George Scanlan Department of Environmental 

Conservation 

Environmental Health Officer 

Ellen Tyler Alaska Ocean Observing System Project Coordinator 

Ginny Litchfield Alaska Dept of Fish & Game, 

Habitat  Division 

Habitat Biologist 
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APPENDIX 4. PRESENTATION NOTES 
 

Kachemak Bay oyster biological blueprint  

Ray RaLonde, SeaGrant 
 

Due to technological difficulties associated with the remote nature of this presentation, no notes 

are available. 

 

History and perspectives of oyster mariculture in Kachemak Bay   

Steve Rikajeski, Kachemak Shellfish Mariculture Association 
 

 There are12 active Pacific oyster farms in Kachemak Bay. While Pacific oysters are not 

native to Kachemak Bay, farmers there are keen observers of the marine environment. 

 The history of oyster farming in Kachemak Bay is as follow: 

o 1890s oysters imported from Japan  

o 1950 1
st
 attempts made in Bay with on bottom culture 

o 1988 Alaska Aquatic Farm Act passes 

o 1990 first aquaculture made 

o 1991 blue mussel permits- 1
st
 aquatic permits issued 

o 1994- Kachemak Shellfish Mariculture Association (KSMA) formed; 7 permits for 

new farm;  

o 2013 1
st
 mussel farm constructed in Halibut Cove; 1

st
 farm with predator net 

 KSMA is a remote Pacific oyster setting facility located on the Homer Spit. Pacific oysters 

can’t reproduce naturally in Kachemak Bay; therefore is seed imported from the lower 48. 

There is a shortage of stock linked to changing ocean conditions (ph); market demand in 

Homer cannot be met. 

 Oyster-related research needs identified include:  

o Ocean acidification research in Kachemak Bay- it is anticipated that this is a problem 

that will be faced in the future  

o Shortage of seed supply in Homer  

 2011 funding for pilot project received for remote setting facility where eyed 

larvae set & grow (3-5mm) and then are planted as juveniles  

 First larvae were set in 2013 

 lots of work and space needed to grow phytoplankton for oyster food; more 

efficient algae-culture methods are needed 

 25% of remote set oyster already on farms; first results should been seen in 

2015 when oysters mature 

o Phytoplankton bloom information and timing is needed  

o PSP testing- need a cheap, reliable field test 

o Low Ph tolerance oyster stock is needed 

o AK has untapped potential for mariculture; “great habitat to make great oysters” 

 Partnership of research & mariculture is need to manifest the potential;  

 

Kachemak Bay native bivalves: harvest reduction limits 

Carol Kerkvliet, Alaska Dept pf Fish and Game  
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 In 2012 sport and personal use regulations in Cook Inlet and the North Gulf Coast reduced 

the combined bag and possession limits of littleneck and butter clams to 80 clams per person. 

The reductions were made from previous bag limits of 1,000 littleneck and 700 butter clams.  

 Department survey data for Jakolof Bay show littleneck clam density declined from 21 clams 

per square meter in 2001 to three clams per square meter in 2010. Similarly, Jakolof Bay 

butter clam density declined from three clams per square meter to one clam per square meter 

over the same time period. Survey data for the upper and lower islands in China Poot Bay 

show littleneck clam density declined from 44 and 27 clams per square meter in 2000 to three 

clams and one clam in 2009. Butter clam abundance at China Poot Bay remains stable. A 

shorter time series of data from other surveyed sites within Kachemak Bay also indicate 

declines. 

 Clam abundance survey methods use transects set from blue mussel line to low tide mark; 

1m
2
 grid placed along transect and crews use rake to collect all clams found within; clams are 

measured to estimate density along transects, and then density is applied to larger area to 

estimate abundance. 

 The cause of these declines in clam abundance is unknown and may be linked to a myriad of 

factors, which have been little explored.  

 

Littleneck clam life history and growth studies  

Angela Doroff, Kachemak Bay NERR 

 Littleneck clam life history and growth studies were conducted in Kachemak Bay from 2006-

2009.  

 Population trends indicating decline at location in Kachemak Bay, as well as other areas in 

southcentral Alaska, were from Dennis Lee’s research. 

 Early life history studies were conducted at 8 sites in Kachemak Bay to estimate the timing 

of spawning, larval recruitment, and to estimate growth rates of juvenile and adult clams.  

 For reproductive studies, clams were captured, sexed, and indexed for reproductive 

conditions. Correlations of spawning conditions to water temperature were made. Results 

indicate that the egg diameter profile and fatness indexed differed from 2007 to 2008. 

Reasons for the difference may be related to colder temperatures in 2008, or an artefact of 

samples that were frozen prior to lab analysis. 

 Recruitment studies were conducted by collecting and sorting sediments from sites sampled 

in 2007-08. These results indicate patchy or sporadic recruitment, and may help to index 

recruitment timing. 

 A mark-recapture approach was used to assess clam growth at three study plots in Kachemak 

Bay from 2006-2009. Results indicated variable growth patterns ranging from shrinkage to 8 

mm growth. 72% of the clams showed no overwinter growth.   

 Future directions for this research include completing data analysis and publication of life 

history studies, integration of these data with ongoing long-term monitoring projects, and 

linking early life history data with oceanographic information. 

 

California oyster restoration in the face of climate change 

 Matt Ferner, San Francisco Bay NERR 

 Science Collaborative funded project that started as a collaborative effort two years ago in 

San Francisco and Elkhorn Slough NERR. 
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 The goal is to inform restoration efforts to increase resilience of Olympia oysters as they 

experience rapid environment change from natural & anthropogenic sources. 

 In California the main climatic stressors to oysters include warming of water & atmosphere, 

changes in precipitation patterns, more intense storms, and changing salinity. There are 

additionally non-climate related stressors that may be exasperated by climate change. 

 This study focused on the following questions to inform restoration planning int eh future 

 How will climate change affect oysters? 

 What is the influence of these factors relative to other stressors? 

 What is the interaction between climate change and other stressors? 

 Does decreasing stressor enhance oyster resilience to climate stressors? 

 Which sites will support the sustainable oyster restoration projects under 

future conditions? 

 There is a large and complex range of variables that have direct and indirect effects to oyster 

populations. This study engaged stakeholders in a collaborative process to determine from 

their perspective which factors are most important for restoration.  

 A conceptual model was used to determine how to best proceed with studies, and which 

questions to ask that would best inform restoration planning. 

 The scope of the project was then narrowed to include four stressors as target for the study: 

warming, salinity, hypoxia, and sedimentation 

 The study approach had four main components- stressor selection, field surveys, lab 

experiments, analysis & synthesis. 

o For stressor selection, stakeholder meetings were held to hone variables and focus on 

those that are the most important. This was a six month process. 

o Began field surveys at 25 sites to monitor environmental stressors, recruitment, 

growth, and connectivity studies to connect recruits with a distant source population. 

Results from this work are ongoing. 

o The lab experiments were designed to complement field studies and determine the 

threshold response for survivorship. The impact and tolerance to stressors, 

seasonality, and interactions were evaluated.  

o The analysis and synthesis portion of the study included decision support tools, 

reports, and publications, which were needed for accountability and defensibility. The 

primary stakeholder needs were practical interpretations. 

 The preliminary outcomes from these studies indicate that low salinity stress is the factor that 

most limits growth and survival. In low salinity conditions, oysters cease feeding. 

Additionally hypoxia has negative effects on growth. 

 The project took a new approach to science by collaboratively engaging restoration 

practitioner with scientists, regulatory agencies, and other end users in the development and 

implementation of research questions 

 

Bringing the “Oly” back to Oregon Estuaries: Recovery and Enhancement of Native 

Olympia Oysters in Coos Bay and South Slough Estuary  

Steve Rumrill,  

 This project was based in central Oregon in a region with interesting geologic history. The  

highest point in the landscape is 300-400 ft above sea level. Freshwater enters the estuary 

from multiple locations. 
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 Native Olympia oysters were historically extensive in Oregon estuaries. Local extinction 

occurred in 1700-1800s due to tsunami burial where there was an influx of sediment the 

estuary and damage associated with fires. The early 1900’s there was substantial harvest 

pressure to the population. Olympia oysters were reintroduced to the area from outside 

sources in 1940-50. Olympia oyster can reach high density and cluster on hard substrate 

 Pacific oyster were imported from Japan, and cultivated commercially in Coos Bay 

beginning in 1910 using bottom, stake, and rack culture.  

 The northern limit of Olympia oyster range is British Columbia, Canada. It is unclear what 

the larval source is for oyster larvae recruiting to Oregon estuaries, such as Netarts, Yaquina, 

and Coos Bay. 

 In 2008, restoration work began in Coos Bay. At the onset it was unclear why populations 

were slow to recover in the South Slough portion of the bay when other areas had recovering 

populations.  

 To determine which factors limit the further recovery of populations here, the hydrologic 

regions relative to oyster distribution were evaluated. The primary location of populations 

was associated with the mesohaline shoreline.  

 The goal of the Olympia oyster restoration project for Coos Bay and South Slough was to 

increase the understanding of oyster reproductive and ecological factor to encourage the 

recovery of self-sustaining populations.  

 It was first important to determine where should efforts be concentrated, and what factors 

might limit recovery. 

 A genetic identity study was conducted of broodstock oyster to determine their origin.  

 It was found that there are four distinct oyster populations in the Pacific 

Northwest, and those in Coos Bay are not distinctly different than the Willapa 

Bay, WA population.  

 A common-garden experiment was conducted to evaluate local adaptation of oysters from 

different broodstocks. The ecological performance of outplanted oyster bags in South Slough 

was measured.  

o Results indicated that natural recruits on collector bags grew faster initially than 

broodstock. But after 5 months the broodstock took off and grew faster, 

demonstrating adaptation to environmental conditions. 

o The natural recruits that settled into collector bags were transplanted from Coos Bay 

to three locations in South Slough to provide stratum for larvae produced by locally-

adapted adult Olympia oysters. Results are pending, but look promising for natural 

recruitment. 

 In the early stages of the project a conceptual model was developed to prioritize the factors 

that influence the recovery of Olympia oysters in Coos Bay. Reproduction, larval supplies, 

estuarine retention time, settlement, and recruitment were identified as factors that potentially 

limit recovery of self-sustaining populations of Olympia oysters.  

 A project was initiated in 2011-2014 to frame the issues, bring together interested 

stakeholders, and facilitate meeting to explore existing information, and assemble technical 

findings into objective deliberations to reach an agreement among the stakeholders.  

 The project was separated into three modules: oyster reproduction, larval supply and local 

dispersal, and larval settlement.  
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 Findings from the oyster reproduction study indicated that gender changing occurred in early 

life stages. The key ecological question is how important are regional differences in 

fecundity; this is still an existing data gap.  

 The recruitment of oyster larvae was measured in a field experiment at six sites using larval 

settlement tubes and ceramic settlement plates. Experiments were placed in various locations 

throughout bay with and without established oyster. Findings indicated a hotspot of larval 

supply in the middle of the bay. Additionally, information about timing of seasonal 

settlement was determined. 

 Communication of project results with stakeholders was made through regular fact sheets. 

 The project is working towards a goal to complete a conservation and recovery strategy for 

Coos Bay in 2014. Efforts are underway and involve a structured decision-making process. 

 Current knowledge to enhance the strategy includes the spatial distribution of oyster along 

the shoreline, oyster survival is enhanced in mesohaline zones, and oyster are more abundant 

in sub-tidal zone further from the estuarine gradient. Data gaps include why oysters are 

missing from the eastern shoreline? The reason may be related to freshwater input in this 

area.  

 

Lightening Round Presentations 

 

Environmental conditions in Kachemak Bay 

Kris Holderied, NOAA Kasitsna Bay Laboratory  

 Kachemak Bay waters are affected by seasonal and inter-annual changes in temperature and 

the bay receives freshwater input from precipitation, snow pack melt and glacier melt.   

 The bay also exchanges water with Cook Inlet and experiences periodic upwelling of ocean 

water from the adjacent Gulf of Alaska shelf.   

 Temperature, salinity, water column stratification and circulation are all factors which may 

influence plankton growth and bivalve growth and survival. These conditions can vary 

significantly with freshwater input and ocean water upwelling.  

 Our ongoing oceanographic monitoring program measures these conditions and their spatial 

and temporal variability.  

 Oceanographic conditions are measured using vertical oceanographic profile station data and 

water quality monitoring station data from the Kachemak Bay National Estuarine Research 

Reserve water quality monitoring stations at the Homer and Seldovia harbors.  

 Kachemak Bay oceanography is strongly influenced by freshwater input, resulting in a 

persistently high stratification and vertical stability that can maintain phytoplankton cells 

near the surface. Significant inter-annual variability includes differences in mean monthly 

water temperatures of up to 6 degrees C in winter and 5 degrees C in summer, as well as in 

the timing of spring snow melt and enhanced water stratification in the summer. 

  

Water quality monitoring in Kachemak Bay 

Angie Doroff (for Steve Baird), Kachemak Bay NERR   

 KBNERR through the National Estuarine Research Reserve’s System-wide Monitoring 

Program (SWMP) has a long-term water quality, meteorological, and emergent salt 

marsh vegetation mapping monitoring program in Kachemak Bay. The information 

gather through SWMP enhance other KBNERR ongoing monitoring programs, such as 

those for marine invasive species and harmful algal blooms.  
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 The data collected in the SWMP program provides the basic “ingredients” to examine 

long-term environmental trends in weather, water chemistry, and biology. Stations are 

located in Bear Cove, Seldovia, Homer Harbor at the end of the Spit and Anchor Point. 

The Spit and Anchor Point also have meteorological stations. 

 Water quality monitoring is conducted at the surface of the ocean and 1 meter below. 

Additionally, long-term monitoring includes monthly water nutrient and phytoplankton 

sampling.  

 Temperature tidbits are located at monitoring sites, and the data allows us to determine 

the relationship between average monthly temperature, salinity, and nutrient levels to 

algal blooms in the bay.  

 This data for long-term monitoring lay the groundwork for examining drivers and 

relationships to productivity in the bay.   

 

Ocean circulation model and application to larval transport 

Angie Doroff , Kachemak Bay Research Reserve 

 Kachemak Bay is working with UAF and partners to updating the ocean circulation 

model for Kachemak Bay. 

 Understanding circulation patterns is important to inform the physical oceanographic 

processes and larval transport patterns in Kachemak Bay and surrounding waters. 

Further, it will help identify convergence zones that concentrate primary productivity and 

improve harmful algal bloom monitoring.  

  Currently, the KBNERR is involved with three major projects that will help update and 

refine ocean circulation patterns in Kachemak Bay; 1) we are collaborating with 

University of Alaska, Fairbanks to collect data on tidal and sub-tidal circulation patterns 

from drifting buoys; 2) we are collaborating with UAF to validate a NOAA regional 

circulation model based on KBNERR long-term oceanographic data collected since 2001; 

and 3) we are collaborating with the NOAA Kasitsna Bay Lab to monitor oceanography 

and plankton trends in lower Cook Inlet and Kachemak Bay. Collectively, these studies at 

the KBNERR contribute to our understanding of regional circulation patterns.   

 

Ocean acidification research and monitoring – What’s happening in Alaska?   

Ellen Tyler , Alaska Ocean Observing System  

 Integrated Ocean Observing System (IOOS) is a national program with 11 region throughout 

the country that focus on local ocean observation. Ocean acidification monitoring is a gap 

that many partner, including Alaska Ocean Observing System, are working to fill.  

 Long-term observations are needed to characterize natural variability and long-term trends in 

the ocean carbon cycle and for identifying physical and biological mechanisms controlling 

OA.  

 In the past 3 years, year-round fixed moorings for monitoring ocean acidification have been 

deployed across the state, including Sitka, the Gulf of Alaska (Seward Line), Kodiak Island, 

and the Bering Sea.   

 AOOS and partner intend to fill gaps in ocean monitoring by offering web-based tools via 

models and real-time information (precipitation, salinity, etc.), including ocean acidification 

forecasting.   

 For ocean acidification forecasting, AOOS and partners will be developing a biogeochemical 

model that inputs different ocean measurements to project water chemistry.  
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 Additionally, AOOS has been working with partners to monitor real-time water chemistry at 

the Alutiiq Pride Shellfish hatchery using a Burkelator device. 

 

A tribal initiative to promote collaborative research to restore marine invertebrates 

Glenn Seaman, Seaman Consulting 

 The abundance of several species of culturally important marine invertebrates – including 

clams, cockles, chitons and crabs – has substantially declined in the late 1900s in Port 

Graham Bay.  

 Although not fully understood, the initial decline was believed to be related to anthropogenic, 

natural predation, and ecosystem change, and loss of traditional management of resources.   

 In 2003, the Port Graham Tribal Council and Chugach Regional Resources Commission 

sponsored a Wisdomkeeper Workshop with Western Scientists to share scientific and local 

and traditional knowledge to better understand the decline and to identify collaborative 

research and management projects toward restoring these resources. The Workshop resulted 

in a research strategy, including the identification of multiple projects, potential collaborators 

and funding sources.  

 In 2011 the Port Graham Tribe initiated a collaborative effort with scientists to evaluate the 

accomplishments since the 2003 Workshop, identify gaps and research needs, and develop a 

strategy to both improve cross-cultural communications and establish long-term research 

partnerships to address tribal natural resource issues.  

 An of related research efforts revealed that significant progress was made in areas including,  

documenting traditional knowledge and management practices, understanding historic use,  

unraveling the cause of the declines, habitat and contamination mapping, and partnership 

development. 

 Many of the research topics related to resource assessments, marine science, and 

oceanography were not addressed, and remaining needs include:  consolidating GIS data; 

understanding larval transport and sources; conceptual model and adaptive management 

approaches; understanding clam abundance, distribution, predation, and monitoring of key 

factors; and taking policy and management approaches. 

 

Natural resource clam project  

Tracie Merrill, Seldovia Village Tribe – [remotely]  

 Seldovia Village Tribe conducted a natural resource clam project in 2004-05. The objectives 

of the study were to:  

o Estimate historical use and distribution of hard shell clams and bull kelp  in 

Seldovia Bay’s traditional harvest areas; 

o Assess hard shell clam abundance, distribution, and recruitment; and  

o Quantify abundance of bull kelp. 

 Survey of resource users indicated that the majority harvested clams in three primary areas, 

and either target littleneck, butter, or both clam species. 

 Clam abundance was measured in quadrats placed along 200m transects at different sub tidal 

gradients for six sites.   

 Clams were measured, weighted, tagged, and then returned to the same location. Sites were 

measured the subsequent year to determine growth and mortality. Substrate was separated 

and characterized. 
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 Results indicate large biomass of butter claims at the Kasitsna Sandbar compared to other 

sites, and larger littleneck clams near Kasitsna and Jakolof Bay. 

 Study conclusions pinpointed locations where different size frequencies of clams were found, 

and that clam populations in Seldovia Bay are composed of mainly younger age classes. 

 


