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Introduction/ Background

During the Seascape Alaska 4: Gulf of Alaska Deepwater Mapping Expedition (cruise EX2305), NOAA Ocean Exploration mapped a
deep ocean area of the northeast Pacific, 530 km off the coast of Alaska’s mainland, and 470 km southeast of Alaska’s Aleutian Islands.
Multibeam sonar data were collected in August 2023 with the primary objective of providing initial characterization of unexplored
areas to support further exploration and priority NOAA science and management needs (NOAA 2023). The surveyed study area is
approximately 130 by 85 km with much of the area being a 5000 m deep abyssal plain.

The region’s abyssal plain includes several volcanic features at varying depths. First, the study area includes a seamount informally
known as Codman Seamount which has a summit depth of 450 m. Codman Seamount lies adjacent to the southeast perimeter of
Patton Seamount, connected by a low saddle. Codman’s flanks are comprised of volcanic ridges and interridge chutes radiating from
the small summit. The missing southern half of the caldera rim gives way to a prominent chute down the southern flank leading to a
bulbous debris pile (Chaytor et al. 2007). Second, a smaller unnamed seamount, here referred to as “Conical Seamount”, is located 12
km southwest of Patton Seamount. This smaller seamount has a summit depth of 1600 m and a distinctive slump scarp on its
southwestern flank. Lastly, two 50-80 km chains of flat-topped, disk-like seamounts are southwest of the cone-shaped seamounts, and
have summit depths of ~¥3050-3300 m. Some of the domes are modified by one or more calderas either centrally located or offset near
their edges. Formation of these igneous domed seamounts is the result of the moderate-high pressure conditions during their
formation at such a great depth (Clague et al. 2000).

HD video acquired by ROV Deep Discoverer during Seascape Alaska 5 in August-September 2023 (EX2306-Dive06 and EX2306-Dive07)
was used to ground-truth similar geomorphological features also found at a depth of 3100 m approximately 600 km to the northeast of
Codman Seamount. The main focus of this study is to compare the geomorphology of these unique volcanic features using bathymetric
surfaces, backscatter, and flank profiles of each site.

Figure 2. Codman Seamount Figure 3. Conical Seamount
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Depth Profiles of Codman Seamount
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DISCUSSION and CONCLUSIONS

This study area contains seamounts with significantly different geomorphology. Comparing seamounts from the Codman Seamount,
Conical Seamount, and Northern and Southern Igneous Domes sites can provide insight on their formation and depth environments.

Codman Seamount displayed the lowest flank slopes (min 6°) and highest vertical relief (3225 m) between sites (Fig 6). Codman was
formed ~30 mya during the formation of the Patton-Murray Seamount chain as the Pacific Plate passed over the Cobb hotspot (Chaytor
et al. 2007). Multiple chute formations are common in older seamounts due to slope failures over time. These failures are likely
responsible for the deformed cone and scarp formation on the southeast flank of Codman Seamount. Codman also has multiple U-
shaped chutes on the flanks where sonar data were collected previously (Chaytor et al. 2007). The low intensity backscatter of the
bulbous pile at the base of the scarp suggests that this is debris from flank failure.

Conical Seamount has intermediate flank slopes and vertical relief (10°and 2000 m) (Fig 6), and displays certain features similar to
Codman, such as its shape and the presence of a clearly scarped site (Fig 3). The lack of additional U-shaped chutes and slope failures
may indicate that Conical Seamount is younger than the Codman Seamount (Chaytor et al. 2007). Codman Seamount and Conical
Seamount have the classic cone shape known to most seamounts that are formed over hotspots with summits at a shallow depth.
Relatively low water pressure allows summits to remain conical, since lava erupts and flows down the sides of the seamount. ROV
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make an interesting dive spot on future expeditions for identifying potential deep-sea habitat.
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METHODS

e Bathymetric surveys were
conducted on the NOAA Ship
Okeanos Explorer with a Kongsberg
EM304 multibeam sonar
echosounder during EX2305 (August
1-17,2023).

* High-definition video collected by
ROV Deep Discoverer during
EX2306-
was used for ground truth
comparisons.

e CARIS HIPS & SIPS 11.4 software
was used to post-process all raw
multibeam sonar data, generating
all 2D and 3D bathymetric surfaces,
slope bands, classified backscatter
intensity mosaics, and depth

Dive06 and EX2306-Dive07

* Flank slopes and vertical relief were

53-40N measured from depth profiles of

each site and compared graphically
along with a two-way ANOVA.

Figure 4. Northern and Southern Igneous Domes
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The Northern and Southern Igneous Domes comprise two chains of volcanic seamounts with flattened tops
(slopes of ~ <1°). The northern chain is 90 km long with at least 10 volcanoes, many of which are overlapping.
The southern chain contains two segments of 55 and 60 km, and numerous distinct calderas. These flattened

ROV Deep Discoverer dove on two similar volcanic
features to the study sites during EX2306 (right).
EX2306-Dive07 investigated dome-like features
resembling the Northern and Southern Igneous
domes. Videos revealed basaltic rocks with
manganese crusts, confirming these features as
igneous volcanic seamounts (red arrow). During
EX2306 the ROV dove on a seamount similar to
Codman and Conical Seamounts (green arrow).
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dome-like formations were determined to be of igneous nature, rather than mud volcanoes due to reference
ROV footage from a similar feature in the Gulf of Alaska. See ROV dive images, Fig. 5.
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Figure 6. Geomorphic Comparison of Seamounts
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Figure 7. Study Sites Depth Profile Comparison
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All four features are compared using flank slope depth profiles. Due to lack of
data, only one flank profile could be taken of the Codman Seamount.
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Codman Seamount has the
greatest vertical relief of
3,200 m, ranging in depth
450 to 3650 m. In
comparison the Northern
lgneous Domes have the
smallest vertical relief of
850 m. Codman Seamount
also has a smoother flank
than the other study sites.
The Conical Seamount has
the roughest flank.

The Northern and Southern
lgneous Domes display the
greatest average slopes of 17°
and 14° with greatest values
of 35°being found along the
flank. Codman and Conical
Seamounts have more

gradual slopes of 11°.
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