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Q. What is sediment?
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Sediment is:

1. Naturally occurring material.

2. Broken down by processes of weathering and erosion.

3. Transported by the action of wind, water, or ice, and/or by the 
force of gravity.
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Sediments provide:
1. Evidences to past climates
2. Movements of the ocean floor
3. Ocean circulation patterns. 
4. Nutrient supplies for marine organisms.
5. Most of earth’s past geology, climate, and biology 

has been learned through studying ancient marine 
sediments.
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Over time, sediments become lithified turned to rock and form 

sedimentary rock.
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Q. What is the difference between lithifcation and 
crystallization?
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Lithification

Igneous rock undergo 
weathering

Small particles

Transported (water, wind, and ice)

Deposited

Sedimentary 
Rocks
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Crystallization

Magma is formed in
the interior of the earth

Magma reaches the surface
It cools and solidifies

Earth’s Surface

Earth’s Interior
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- Lithogenous sediment is derived from preexisting rock material, it 
is also called terrigenous sediments.

- Volcanic island in the open ocean are importance source of 
lithogenous sediments.



GEO 435 – Marine Sediments

- Lithogenous sediments begins as rocks on continents or 
islands.

- Over time, weathering and chemical effects break rocks into 
smaller pieces.

- When rocks are in smaller pieces, they can be more easily 
eroded and transported.

- This eroded material is the basic component of which all 
lithogenous sediments is composed.
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Composition of lithogenous sediments
- The composition of lithogenous sediments reflects the 

materials from which it was derived.

- The majority of lithogenous deposits (such as sand) are 
composed primarily of quartz (SiO2).

- Quartz can be transported long distances and deposited far 
from its source area.
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- The Wentworth scale of grain 
size indicates that particles can 
be classified as boulder 
(largest), cobbles, granules, san, 
silt or clay (smallest).

- Sediments size is proportional 
to the energy needed to lay 
down a deposited.
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Q. Are there any areas of the ocean floor where no 
sediments is being deposited?
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- Various types of sediment accumulate on nearly all areas of 
the ocean floor. 

- Even the deep-ocean floor far from land receives small 
amounts of sediments. 

- However, continental slope and mid-ocean ridges have 
received very small amounts of sediments.
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 Biogenous sediment is resulting from the remains of hard parts of 
once-living organisms. 

 Derived from plants and animals. Mostly shells, some bones.



GEO 435 – Marine Sediments

- Biogenous sediments begins as the hard parts (shells, bones, 
and teeth) of living organisms ranging from minute algae and 
protozoans to fish and whales.

- When they die, the remains settle onto the ocean floor and 
can accumulate as biogenous sediments.
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Classification of biogenous sediments

1. Macroscopic biogenous sediment: is large enough to be 
seen without the aid of a microscope (shells, bones and 
teeth).

2. Microscopic biogenous sediments: particles so small they 
can only seen well through a microscope.
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Composition of biogenous sediments
The most common chemical compound of biogenous sediments 

are calcium carbonate (CaCo3, which forms the mineral calcite) 

and silica (SiO2).
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Hydrogenous sediment is derived from the dissolved material in water.
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- Seawater contains many dissolved materials.

- Chemical reactions within seawater cause certain minerals to 
come our of solution or precipitate (change from the 
dissolved to the solid state).

- Precipitation occurs when:
- Change in temperature.

- Change in pressure.

- Addition of chemically active fluids.
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Cosmogenous sediment is derived from extraterrestrial sources.
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Cosmogenous sediments consist of two main types:

1. Microscopic spherules: small globular masses and composed of 
silicate rock materials.

2. Macroscopic meteor debris: rare on earth but can be found 
associated with meteor impact sites.
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Q. What are the most valuable nonliving resources 
from the ocean today?
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The main energy resources associated with marine sediments 
are petroleum and gas hydrates. Others are: sand, gravel, 
evaporative salts, phosphate
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Q. When will we run out of oil?
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Not any time soon. When the world runs completely out of oil is not as 

relevant as when production begins to taper off.
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