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Project Goals
Advance Scientific Knowledge

Transformative elements of Fire and Ice include: 

• Coordinated cross-Gulf of Alaska study of 
glacially-influenced nearshore ecosystems

• Triangulation of fieldwork, experiments and 
models to trace impacts of hydrologic change on 
coastal ecological and human systems

• Identifying factors contributing to science 
identities in first-generation college students 
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Research Focus
The Land-Ocean System
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Modified from O’Neel et al., 2015



Study Region
Gulf of Alaska

7

Kachemak
Bay

Lynn
Canal



Research Sites
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Watershed
Percent 
Glaciate

d
Watershed 
Area (km2)

Mendenhall 63 222
Eagle/Herbert 49 152
Lemon 29 61
Cowee 13 110
Sheep <2 15

Climate (1981-2010)

Average Temperature (°C) 5.6

Average Yearly Precip (cm) 158

Temperature Minimum (°C) -30

Temperature Maximum (°C) 32

Watershed Percent 
Glaciated

Watershed 
Area (km2)

Grewingk 60 112
Wosnesenski 27 256
Halibut 16 56
Tutka 8 66
Jakolof 0 18

Climate (1980-2019)

Average Temperature (°C) 3.8

Average Yearly Precip (cm) 64

Temperature Minimum (°C) -31

Temperature Maximum (°C) 28

Lynn Canal Kachemak Bay



Overarching Research Goal

• Quantify biological responses 
in coastal waters to climate-
induced changes in physical 
and chemical conditions, and 

• Understand the potential 
responses of fishing 
communities to resulting shifts 
in ecosystem services.
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Beach seining at the mouth of the Wosnesenski River in 
Kachemak Bay



Coastal Margins Research Goals 
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Goal CM1

Characterize the 
hydrological and 
biogeochemical 
dynamics of rivers 
along a glacial to non-
glacial watershed 
gradient and their 
linkages to coastal 
oceanography. 

Goal CM2

Quantify biological 
responses of 
nearshore marine 
organisms to varying 
physical and chemical 
conditions along the 
glacial to non-glacial 
gradient.

Understand the 
potential responses of 
coastal resource 
users to current 
changes and 
anticipated future 
shifts in nearshore 
marine resources.

Goal CM3

Hire and train 
researchers and 
share results with 
academic audiences 
and stakeholders. 

Goal CM4



Research Goal 1

Characterize the hydrological and biogeochemical dynamics of rivers along a glacial to 
non-glacial watershed gradient and their linkages to coastal oceanography.

Objectives:
• Characterize how watershed characteristics across a glacial to non-glacial gradient are 

reflected in nearshore ocean physical and chemical properties.
• Characterize how these terrestrial-marine linkages are influenced by large-scale climate 

drivers in the Gulf of Alaska.



Approaches •
• Development of a Gulf of Alaska 

Regional Biogeochemistry model
ü Simulations for period 1980-2013
ü Daily outputs available through 

interactive Alaska Ocean Observing 
System model tool

• Oceanographic surveys using 
drifter deployments

ü Majority of deployments in Kachemak 
Bay 

• Hyperspectral analyses are being 
used to analyze details of 
freshwater, sediment, and nutrient 
plumes

• Seasonal export of nutrients and 
solutes from watersheds → ocean

• Geochemical tracers used to track 
submarine groundwater discharge

• Watershed characteristics control 
nutrient yields

Sea surface salinity, Hauri et al. 
Biogeosciences (2020)

RGB image of stream output into 
Kachemak Bay

Martin Stuefer

Mark Johnson



Summary of Goal 1 Research Findings

q Gulf of Alaska-wide ocean acidification model includes hydrodynamic variables can 
generate daily outputs through AOOS 

q Drifter and hyperspectral data have been collected and are being analyzed to better 
understand connections between terrestrial and marine systems

q Geomorphological aspects of GoA watersheds control solute/nutrient generation, whereas 
solute fluxes/yields are most influenced by glacial cover
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Research Goal 2

Quantify biological responses of nearshore marine organisms to varying physical and chemical 
conditions along the glacial to non-glacial gradient.

Objectives:
• Assess how nearshore biological community composition and production vary across a spectrum of 

glacial to non-glacial ecosystems.
• Assess how nutritional condition and physiological responses of estuarine organisms to freshwater 

and material flux vary across a gradient of glacial influence.



Intertidal quadrats and eDNA collections

Image credit: Scott Gabara



Beach seines for fish communities



Approaches
• Evaluate phytoplankton and 

zooplankton communities
ü Phytoplankton differ by region but not glacial 

cover
ü Zooplankton community structure differs 

along the glacial gradient

• Rocky intertidal communities differ 
by region but generally group by 
glacial discharge type

ü Salinity and turbidity are correlatives of 
patterns of primary producers and filter 
feeders

• Mussel size frequencies differ based 
on water conditions

• Fish communities differ by region, 
but sites are similar over time

• Ongoing work to evaluate fish diets 
and food web connectivity

Lundstrom et al., submitted, Estuaries and Coasts



Summary of Goal CM2 Research Findings

q For the most part, the two Coastal Margins research regions, Kachemak Bay and Lynn 
Canal, are different biologically. This is largely driven by salinity differences: Kachemak Bay 
is more oceanic and Lynn Canal more inland/estuarine

q Regardless of regional differences, some parameters vary based on water type, i.e., 
phytoplankton and rocky intertidal community structure and mussel size frequencies 

q Some parameters  seem to vary more based on seasons, i.e., phytoplankton and 
zooplankton community structure and diets
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Research Goal 3

Understand potential responses of coastal resource users to current changes and 
anticipated future shifts in nearshore marine resources.

Objectives:
• Characterize how resource users perceive and respond to changes in local abundance 

and distribution of harvested species.
• Assess the ability of fishing communities to adapt to climate change and other co-

occurring pressures.
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For more information

Please visit our website at: : https://www.alaska.edu/epscor/fire-and-ice/

Or reach out to our central team at:
telephone: (907) 474-6288

email: ua-epscor@alaska.edu
OR

Reach out to me directly at
jbschram@alaska.edu

907-796-6599

https://www.alaska.edu/epscor/fire-and-ice/
mailto:ua-epscor@alaska.edu
mailto:jbschram@alaska.edu

