Sediment at the seafloor
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Where is tie"Sediment?”

Table 5.3 The Distribution and Average Thickness
of Marine Sediments

Percent of

Percent Total Volume
of Ocean  of Marine Average
Region Area Sediments Thickness

Continental shelves 9 15 2.5km (1.6 mi)
Continental slopes 6 ~21% 41 }~87% 9km (5.6 mi)
Continental rises 6 3l 8 km (5 mi)
Deep-ocean floor 78 3 0.6 km (0.4 mi)
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“Bird’s-Foot” delta

Types ofDetrital Sediments
Sediment classification by:

Terrigenous from land and transported by...
— rivers

e Mode of formation: . . .
) _ _ — turbidity currents (= mudslides: graded deposits)
chemicalvs detrital (particles) _ wind

» Location (and source) — floating ice (“ice rafted”: poorly sorted)

» Degree of lithification Biogenic from organisms
Volcanogenic from volcanoes (esp. ash)

Cosmogenicfrom outer space




Turbidity Currents

Density-driven mudslides off
continental shelf; essentially
“undersea avalanches”

Usually triggered by earthquakes
Fast moving, travel long distances

Produce submarine canyons, fans,
and graded deposits

Sediment Carried by Wind

Natural rate of erosion: ~20 m/million years
Present rates, post-agriculture: ~600 m/n‘ 30 times faster!

Ice Rafted Sediment




Other Detrital Sediments

» Cosmogenic:From space (dust,
tektites, Fe-Ni spherules)

* Volcanogenic:From volcanoes
(note that these are also

terrigenous)
Pinatubo, Philippines




Deep-Sea Sediment: Sampling

Grab sampling
Gravity coring
Piston coring
Drilling

Deep-Ocean Dirilling

International deep-sea sampling program
Oil-drilling technology/ships

DSDP, then ODP, now IODP

Key to confirmation of plate tectonics

Recovered 1000's of meters of sediment
and seafloor rock

Re-entering a hole (after
changing the drill bit)
was the key to drilling
deeply into the seafloor:

*Re-entry cone and
sonar beacon on seafloor

*14 Computer-driven
thrusters on ship, with
variable-pitch propellers

Mean thickness
—Atlantic: 1000 m, from river input

—Pacific: <500m; starved because of mountains,
narrow continental margins, and marginal seas

*Nearly all deep-sea sediments are
mixtures, with three dominant
components.




Sediment Thickness

Calcareous O0ze48%

Abyssal Claysgy by vol.
Siliceous O0zel4%

Carbonate Compensation Depth

» CaCQ is more soluble in deeper colder water.
» At the CCD, for calcareous sediment:
— rate of supply = rate of dissolution
— CaCQdissolves as fast as it is supplied.
— None accumulates in sediment at or below this depth.

Factors Affecting Sediment
Composition

Nearly all sediments are mixtures depending on:
* Supply

 Dissolution

 Dilution (especially by terrigenous component)
 Alteration after deposition




Carbonate Compensation Depth: I Supply vs Dissolution

» Previously deposited calcareous sediment Supply (flux) of particles is important to accumulation.
transported below the CCD can survive if Areas of high productivity (equatorial, polar) have large
buried by other (e.g., siliceous) sediment. particle fluxes that lead to accumulation.

Sediment at the seafloor




