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Kotzebue Sound Physical Oceanography: 
2015 Study of Currents, Temperature & Salinity 

 
 

Study Findings: 
• Kotzebue Sound water temperatures and salinities change quickly 

during and after breakup, adjusting to the influence of river discharge 
and solar heating.   

• Tides, winds, and changes in temperature or salinity are responsible for 
ocean currents in Kotzebue Sound. The importance of each varies in 
time and place.  

• The 12-hour tidal currents are stronger than the 24-hour tidal currents 
and are largest near Cape Espenberg. 

• The southern Kotzebue Sound shoreline appears to be at greater risk 
from beaching of oil and other ocean-borne contaminants than other 
portions of the sound.  

• Marine water temperatures in June 2015 were warm enough to support 
blooms of toxic algae in Kotzebue Sound. 

• A clockwise gyre flow can develop in the southwestern (Goodhope 
Bay) portion of Kotzebue Sound. 

• Kotzebue Sound is upstream both of Kivalina and Point Hope. Wind 
from the southeast and fresh river water helps drive currents out of the 
south to the north past Cape Kruzenstern and Kivalina. 

        Deployment of a satellite-tracked drifter 
Behind the science: 
This study collected water speed, direction and temperature data using satellite-tracked oceanographic drifters (photo 
above) that move with ocean currents and report their location and the sea surface temperature each hour. We also 
collected water temperature and salinity data using hand-lowered conductivity-temperature-depth (CTD) instruments and 
we examined satellite images (examples below) to follow the evolution of the spring river and ice breakup. 

Satellite images from 19 May 2015 (left) and 31 May 2015 (right) showing the rapid progression of ice breakup and the 
delivery of sediment-laden river waters to the coast. 
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The Big Picture: 
Wind, precipitation and clouds, sea ice, ocean currents, and the temperatures and salinities of Kotzebue Sound’s waters 
together define physical habitats that support and structure the biological production that feeds Kotzebue Sound’s fishes, 
invertebrates, marine mammals, and humans.  Kotzebue Sound is connected oceanographically to the northern Bering and 
southern Chukchi seas through flow pathways that promote exchange of offshore waters and their nutrients with those 
within the sound. 
 
An ecosystem-level understanding requires appreciation for food web variations, a mechanistic understanding of the 
factors that mediate environmental conditions, and an understanding of the pathways through which the physical 
environment affects nutrient concentrations, phytoplankton blooms, and zooplankton distributions. Bird and marine 
mammal behaviors are driven in part by prey locations and densities, which in turn depend on both grazing pressures and 
oceanographic environmental influences.   
 

Drifter maps showing the deployment location (green tacks) and GPS trackline data from drifter #16 deployed in June 
2015 (red trackline in left panel) and drifter #21 deployed in September 2015 (white trackline in right panel). 
 

Why this study? 
We seek a comprehensive and integrated understanding of the Kotzebue Sound marine ecosystem and its relation to the 
greater Chukchi Sea. Science can inform issues pertaining to past and future food security and subsistence resource 
availability, climate change impacts, and resilience of coastal communities. The Chukchi Sea is the single oceanic 
gateway between the North Pacific Ocean and the Arctic and North Atlantic oceans. Hence, it plays a critical role in 
regulating the global climate, which in turn drives local responses.  Industrial activity and large and small vessel traffic is 
increasing in the Arctic. A better understanding of the Chukchi Sea and Kotzebue Sound oceanography is needed to better 
prepare for oil spills and potential alterations to resource availability caused by changes in climate and/or human 
activities. 
 

For more information:  
Download the project report, see drifter data animations and examine data products from this and other studies: 

http://mather.sfos.uaf.edu/drifters/  

 


