Sedimentary Rocks

Sedimentary Rock- a rock formed through the deposition of sediments from weathering or biologic activity.

Diagenesis- Refers to all the chemical, physical, and biological changes that occur after sediment is deposited and before and after lithification 

Lithification- The process by which unconsolidated sediments are transformed into sedimentary rocks.

Two processes of lithification:


Compaction- As sediment accumulates the weight of the overlying material compresses the lower levels.

· Reduction in pore space

· The size of the grains that make up the sediment will directly determine the amount of compaction that occurs.

· Sands and other course-grained sediment are less compressible than fine grained sediments such as clay.

Cementation- (The glue that hold the sediments together) 

For the most part, cementing materials are the by product of chemical weather. They are the dissolved components of other rocks.


Typical Cementing agents:



Calcite (CaCO3)



Silica (SiO4)



Iron Oxide (Fe2O3, FeO)

Cementing Agents precipitate out of solution and become deposited within the pore spaces between the sediment grains


Recrystallization- 

Types of Sedimentary Rocks:


Detrital- Accumulated material that is transported as solid particles that originated from chemical or mechanical weathering. 


Chemical- Formed as previously dissolved minerals precipitate out of solution.



Identification of Sedimentary Rocks

Detrital sedimentary rocks are identified by both their composition and their grain size
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DETRITAL ROCKS
Sediment Name
Texture and Particle Size Comments Rock Name
Rounded rock fragments Conglomerate
Clastic Gravel (32 mi} Angular rock fragments Breccia
Quartz predominates Quartz sandstone
Quartz with considersble feldspar Arkose
Clastic Sand (1/16-2 mm) Dark color; quartz with considerable Graywacke
feldspar, clay, and rocky fragments
i ¥ Splits into thin layers Shale
sl Mud (<1/16:mm) Breaks into clumps or blocks Mudstone
CHEMICAL ROCKS
Group Texture Composition Rock Name
Clastic or nonclastic Calcite, CaCos Limestone
Nonclastic Dolomite, CaMg (COy); Dolostone
Inorganic Nonclastic Microcrystaline quartz, Si0; Chert
Nonclastic Halite, NaCl Rock salt
Nonclastic Gypsum, CaSO; - 2H,0 Rock gypsum
Clastic or nonclastic Calcite, CaCO, Limestone
Biochemical Nondlastic Microcrystaline quartz, Si0; Chert
Nondlastic Altered plant remains Coal





Sedimentary Environments

Continental

· Dominated by erosion and deposition associated with streams

· Channel Deposits

· Alluvial Fans

· Flood Plains

· In colder areas glacial movement takes the place of rivers and streams 

· In more arid areas wind is the more dominant factor

· Dunes

· Playa Lakes

Marine



Divided according to depth




Shallow Marine-

· reaches to depths of about 200 meters (~700ft)

· Extends from the shore to the outer edge of the continental shelf

· In some areas can reach up to 1500km, however, average is about 80 km

Types of sediment deposited depend on several factors

· Distance from shore

· Elevation of adjacent land

· Water depth

· Water temperature

· Climate

Deep Marine –

· Seaward of the continental shelf and reaches depth greater than 200 m


· Deposition in these environments are composed of tiny particles that drift in the ocean current as well as skeletal remains of microscopic animals such as diatoms.

Transitional Environments (the shore line)

· Beaches

· Tidal flats

· Lagoons

· Spits, bars and barrier islands

Sedimentary Facies


At any one time all three of these depositional environments can exist over a broad area. Each change in deposition is considered a facies. As we move from the Continental Environment to the Marine Environment there will be a gradual transition between the facies due to the matter of transport.
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Sedimentary Structures

Sedimentary rocks form as layer upon layer of sediment accumulates in various environments. These layers are known as Strata or Beds.

· Each Stratum or bed of a sedimentary rock is unique

· Texture and composition of the bed reflects the different conditions under which each layer was deposited.

Separating each strata are bedding planes.

Bedding Planes

· Flat surfaces along which the rock tends to break. Caused by changes in grain size.

· May also occur after pauses in deposition.

In general most deposition occurs due to sediments settling out of water therefore most bedding is horizontal.

In wind driven deposition, layers are not always horizontal. Sand dunes are a prime example. In these cases the bedding is described as Cross Bedding

Graded Beds


Particles in a single sedimentary layer are deposited by weight, the heaviest settling out first followed by the lighter particles.


This can occur when fast moving sediment laden waters experience rapid energy loss.

Other Sedimentary features

Ripple Marks

Mud Cracks

Fossils
