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CUBE BASE surface with 48 m resolution.
Yellow arrows show 3D view direction.
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Figure 1. Washington Margin Canyons Study Area - /- Figure 2. Upper Canyon Comparison (viewed looking up the canyon)
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Figure 6. Canyon Cross-Section Comparison Figure 7. Nitinat Canyon Slumps
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lower energy, inside meander of the canyon at location X. Profile Z-Z’ sediments has likely taken place leaving a smooth
7 o o B shows additional slump deposits that may have originated from e . hard rock protrusion, suggesting diminished
1950 ;1100 SR E Y EET N e passive sediment accumulation rather than active channel erosion. A, * o : | ot ‘ < SIS holding capacity for unconsolidated sediments or
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causing them to spill into the channel trough. This profile falls on the lower-energy meander of the channel
where deposition is dominant. While the two profiles both show an increase in depth, the slopes of each
| section reveal differences in seabed formation from opposite sides of the channel meander. Z-Z’ and Y-Y’
1400m both have steep slopes of ~30° at the scarped canyon walls. Along the depositional side, slump deposits
| | : 1300 remain proximal creating a gradual slope averaging ~3°. The erosional side however quickly loses its As these canyons receive vast quantities of lithogenic sediments, they become rich in unconsolidated sediments at their low-slope
KK- sediments, resulting in steeper slopes averaging ~10°. Slumped deposits of unconsolidated sediments in areas and within portions of their channels. Far greater volumes of soft, unconsolidated seabed at Nitinat Canyon were corroborated
3200,3800 . . . . . c c c c c c c c
- these locations are indicated by patches of low backscatter intensity separated by the canyon channel. by ROV footage. The walls here show extensive evidence of boring from benthic organism causing sediment release and accretion.
1600m : _ 1650 Moreover, this shelf-origin canyon displays walls that are more “textured” allowing for greater retention of in-situ erosional products.
o | 1000 Conversely, Quinault Canyon contains more intact outcrops with collections of unconsolidated sediments only found on small
* Nitinat Both canyons display an overall asymmetry. Nitinat | terraces throughout the continental slope and canyon floor. Canyon morphologies become more similar in the lower canyon region.
ORI  tends to have more gradual slopes on the north while 1350 R — O Despite Quinault having a canyon head of four branches, both canyons possess a broad, sinuous thalweg at greater depths.
Quinault is more gradual to the south. However, the Distance (km) ‘ Both canyons hosted a wide variety of marine organisms with significant taxa overlap. However, due to greater abundance of hard-
greatest asymmetry occurs at the bend of the channel. VE = 3.0x S rock substrate, Quinault had more corals in areas with substantial vertical relief. Conversely, Nitinat hosted many benthic organisms
E-E’ displayed significant thalweg skewing and is ' 12000 Distance (km) . which bore holes in outcrops, thriving in heavily sedimented environments.
considered an outlier of this dataset. Symmetry Since both canyons fall within the Olympic Coast National Marine Sanctuary (OCNMS), preservation of the seabed and associated
increases with greater depths as the channels converge Bathymetry CIEASSiﬁed Slope ClaSSified Backscatter marine life is essential. These expeditions, in conjunction with the epicontinental sea tectonic setting, help to illustrate the geologic
at the foot of the canyon the walls and the valley g i S | | phenomena of the offshore Pacific Northwest region. Despite its proximity to Juan De Fuca Plate’s subduction zone, neither canyon
structure becomes more regular. ST ' R R B T R e e experiences significant earthquakes, and water currents appear to be the main drivers of seabed changes. Moreover, the prevalence of
4 i’ W A ’ embedded methane hydrates in these canyons’ sediments means that release is ongoing. Exacerbated by anthropogenic warming
trends, dissociation of these hydrates causes gradual changes in seabed morphology and water chemistry (Hautala et al., 2014). Since
both canyons show evidence of erosion and have historical records of submarine landslides, tracking morphological changes is
important for understanding how these canyons have implications for global climate.
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