Chapter 71

Submarine Canyons’ Relationship to River Valleys

Many submarine canyons appear to be extensions of rivers (Figure 71.1) so scientists once
assumed they were drowned river valleys,* also implying low sea level at some recent time in the
past. The idea that rivers cut the canyons had to be abandoned when better mapping showed
submarine canyons not only indent the shallow continental shelf adjacent to rivers, but continue
across the slope, and down into the deep sea (see Chapter 70). It is unlikely a normal river would
carve a deep chasm that reaches as far as the abyssal depths, so scientists have abandoned belief
that rivers cut the submarine canyons when the sea level was low.? However, a few scientists still
hold submarine canyons were cut when the sea level was lower and the continental shelf was
exposed during glacial intervals in the Pleistocene.**

Figure 71.1. Submarine canyons are commonly seaward from rivers (from King, 1983, p. 1999).
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What is the Similarity to Rivers?

Nonetheless, most submarine canyons are found seaward of rivers, and many features of the
canyons are similar to rivers. Submarine canyons have tributaries, meanders, meander loops, and
horseshoe-shaped meander cutoffs.>® So, there must be some relationship. Shepard and Dill
compared submarine canyons to river valleys:

The submarine canyons are remarkably similar in general character to land canyons cut
into slopes of comparable steepness. They have courses that are approximately as
winding as land canyons cut in similar slopes. Most of them have comparable V-shaped
transverse profiles and a similar dendritic type of entering tributaries. Furthermore, the
submarine canyons occur preponderantly outside the mouths of land valleys.®
Moreover, the channels on the submarine fan are also similar to rivers.**° Could the features of
both the river valleys and the submarine canyons and channels have been cut by underwater
erosion that took place during the Channelized Flow Phase of the Flood (see Chapter 74)?

Contrary Observations
Submarine canyons are not always extensions of rivers.**2** Twidale and Campbell state:
Many canyons cutting into the continental slope and shelf south of the [Australian]
continent, however, are not obviously related to any existing river, although they may
have been linked with rivers that no longer exist.**
Some submarine canyons do not even extend from land, like those at the eastern end of Bass
Strait between southeast Australia and Tasmania.* Some extend from arid regions, as in
southern Baja California and northern Chile and*>*" the Cap Timiris Canyon is in the Atlantic
Ocean offshore the Sahara Desert!°
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Interestingly, the submarine canyon size is not related to the size of the river.'® Monterey
Canyon, is an extension of Elkhorn Slough and transports little water. It is important to keep in
mind, rivers decelerate when they flow into the ocean and so rapidly become non erosive.

The long profile of both rivers and submarine canyons is not continuous between land and
submarine canyons either on the surface or in the subsurface. In the vast majority of cases there
is no deep canyon at the river mouth or on the upper continental slope.

Submarine canyons have an average slope of 120 ft/mi (58 m/km). A new study discovered
that submarine channels have a width and depth 10 times and a slope about 100 times that of
modern rivers.’® This is much steeper than the slope of rivers and land valleys.

There are even more observations of submarine canyons that are contrary to the river
hypothesis. On the l1zu-Bonin volcanic arc, southeast of Japan, canyons up to 3,900 to 5,575 feet
(1,200 to 1,700 m) deep are incised on a gently sloping sea bottom on a ridge.**?° The submarine
canyons trend east almost reaching the bottom of the Izu-Bonin Trench. They start deep on an
underwater ridge. The Izu-Bonin island arc is dotted with volcanic islands, the submarine
canyons are around 3,300 ft (1,000 m) deep. It is impossible for them to be extensions of rivers.
Furthermore, these canyons traverse across forearc basins, that were subsequently filled with
sediment and the canyon was cut after filling. This indicates the canyons developed very late in
earth history, which fits precisely within the Flood model (see Chapter 74). It has been suggested
by others that strong currents may have initiated the development of canyons on gentle slopes
just east of the Izu-Bonin ridge.**

The continental slope off the eastern United States exhibits a number of canyons and
tributaries. Only a few extend onto the continental shelf (see Figure 70.1).?? Sonar surveys along
the coast have shown that most of the canyons and gullies initiate at the mid and lower
continental slope with no link to the shelf or discharging rivers.>?

Submarine Canyons Now Older Than the Ice Age

As we noted earlier, submarine canyons were once thought to have formed during the
Pleistocene, when the sea level stands were low. Uniformitarian scientists now believe many
canyons, instead of being 1 or 2 million years old, the age of their ice age model, are early and
mid Cenozoic, around 60 million years old. Some of them have been dated into the Cretaceous
period, around 100 million years ago.?* Although older dates provide more time for
development, they also effectively disconnect the origin of these canyons from the Ice Age and
low sea level.” Their conclusion that the submarine canyons were cut before the Ice Age strongly
indicates to Flood geologists that they are related to Flood runoff and not to the post-Flood Ice
Age.
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There is evidence for actual Ice Age submarine channels, but these channels are shallow and
extensive, giving good indication they were cut into the continental shelf when the sea level was
lower. The small paleochannels that have been seismically imaged on the upper continental shelf
to depths of about 230 feet (70 m) seaward of rivers north of Monterey Bay is a good example of
Ice Age channels.? They do not connect to any submarine canyon of significant size. They most
likely are the effects of a low sea level during a short Ice Age®**” and indicate only limited
erosion of the exposed continental shelf.

Summary

In summary, the relationship between submarine canyons and rivers is significant, but cannot
support the idea of canyons being formed directly by river erosion. Furthermore, there is no
direct connection between rivers and nearby submarine canyons either on the surface of the
continental shelf or the subsurface. The rivers end abruptly at the shoreline and the canyons start
well offshore. The river carving idea has too many contradictory observations.

We are left with the question of how then are submarine canyons and river valleys related to
each other. The key lies in realizing the necessity of connecting the submarine canyons, not with
rivers, but with valleys, as we will see. Both the river valleys and submarine canyons were cut at
the same time by underwater channelized erosion. This will be amplified in Chapter 74. But first,
it is helpful to examine the well-studied submarine canyon, the Monterey Submarine Canyon off
central California.
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