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Using gliders to track low dissolved oxygen water in Dungeness crab habitat in Using gliders to track low dissolved oxygen water in Dungeness crab habitat in 
partnership with Quinault Indian Nation partnership with Quinault Indian Nation 

Abstract Abstract 
Autonomous underwater gliders operated by Oregon State University, OSU, in collaboration with the 
Columbia River Inter-Tribal Fish Commission, CRITFC, and funded by the Northwest Association of 
Networked Ocean Observing Systems, NANOOS, are monitoring water quality along the central 
Washington shelf with guidance from the Quinault Indian Nation, QIN. The gliders collect high-resolution 
data on temperature, salinity, dissolved oxygen, and other water properties, helping identify seasonal 
hypoxic zones. Data from these missions are visualized on the NANOOS Visualization System, supporting 
real-time decision-making for fisheries management. These insights allow resource managers to mitigate 
risks to Dungeness crab populations by identifying low oxygen conditions before they cause mass 
mortality in crab pots. The collaboration also includes community engagement, such as outreach to 
Quinault youth, connecting data science and traditional resource stewardship. 
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Sources And Type of Data and Information Used: 

 

Through a collaboration with the Columbia River Inter-Tribal Fish Commission 

(CRITFC), the Oregon State University (OSU) Glider Research group is 

conducting the NANOOS-funded glider sampling on the central Washington shelf. 

The program is designed to fly gliders off the central Washington coast, centered 

off Grays Harbor, WA, and south toward the Columbia River. The underwater 

remotely operated glider flies a grid, from roughly the 30-m isobath, offshore to 

approximately the shelfbreak (~200 m). A typical mission lasts a total of 15 days 

and produces 8 cross-shelf sections over 400+ km with 3100+ vertical profiles of 

water properties. The mapping is done in consultation with the Quinault Indian 

Nation (QIN) via Joe Schumacker, NANOOS Governing Council Representative 

and Executive Committee Representative for Tribes. 

This Slocum brand glider measures temperature, salinity, density, dissolved 

oxygen, chlorophyll, colored dissolved organic material (CDOM), and backscatter 

(Webb et al., 2001). These are measured as the glider transects the water column 

along its programmed trajectory. 

 

Visualization and links to the data: https://nvs.nanoos.org/GliderWashingtonShelf  

 

Transformation Into an Actionable Information Service: 

 

Data from one glider showed that the summer upwelling season had brought near-

bottom, low-oxygen (hypoxic, DO <= 1.4 ml/l) waters to the midshelf (~40-70 m), 

but they did not reach inshore of the ~35-m isobath. For decision support, the near-

real time data are displayed on the NANOOS Visualization System (NVS), where 

low-oxygen waters are clearly distinguished by purple colors on the plots. These 

data are pulled from a data assembly center (DAC) known as the National Glider 

DAC, where they are also available for download. The plots on NVS are also 

regenerated and updated once the processed, quality assured/quality controlled 

(QA/QC’ed) data are uploaded to the National Glider DAC by OSU. 
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Describing the Benefits: 

 

These plots are shared with resource managers via email lists, newsletters, and 

condition update presentations. Joe Schumacker, QIN Marine Resource Scientist, 

also serves as a direct route to QIN resource managers. Tracking low dissolved 

oxygen water is important for informing fisheries management, especially for 

benthic species like Dungeness Crab. For example, if a hypoxia event starts to 

appear in the glider data, the fishery can be temporarily closed to avoid crabs being 

caught in crab pots and then dying due to low oxygen before they are retrieved. 

This can prevent massive crab death, as the crabs can move to avoid low oxygen 

waters. Though it is an economic loss in the moment, it preserves the fishery for 

future economic stability. Additionally, the glider data have been used to help make 

detailed maps of the spatial distribution of low-oxygen zones off the Pacific 

Northwest (Barth et al., 2024). 

The Columbia River Inter-Tribal Fish Commission (CRITFC) does not directly 

participate in fisheries management in the open ocean, but CRITFC’s interest in 

monitoring habitat conditions for salmon (Oncorhynchus spp.) extends across the 

full salmon lifecycle, from “gravel to gravel.” Although declines in salmon 

populations have historically been driven by changes in freshwater habitat 

conditions, salmon face increasing threats from changes in ocean habitat conditions 

(Crozier et al, 2021). Glider observations contribute to understanding these threats. 

CRITFC has used glider data to observe direct impacts of low DO on available 

salmon habitat in the open ocean (salmon avoid DO < 4.2 ml/l). This understanding 

of low DO impacts on salmon use of ocean habitat can be further improved by 

planned installation of acoustic tag detectors on gliders, supporting direct 

measurement of salmon use or avoidance of low DO areas on the Washington coast. 
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Offshore DO also impacts estuary habitat availability for migrating juvenile 

salmon in the Columbia River estuary (Roegner et al, 2011). Recently, CRITFC 

tribal interns used glider data in combination with coastal fixed stations (NSF OOI 

endurance array and CMOP plume buoy) to quantify the change in dissolved 

oxygen from offshore waters to the mouth of the Columbia River (CR) where low-

oxygen water may enter the lower CR estuary and affect ecosystems there (Roegner 

et al., 2011). This analysis both improved understanding of the source water for low 

DO water in the estuary and provided research experience for future tribal leaders. 

Jack Barth (OSU) also coordinated with Joe Schumacker (QIN) to visit the 

Taholah school, on the central Washington coast, to interact with QIN students. 

Barth brought the just-recovered glider along, giving an interactive talk on gliders, 

data, and NANOOS. 
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